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PREFACE. 



It IB necessary to prefix to this report a few words to explain its 
origin and nature and the long delay in its appearance. 

The enquiry upon which it is based> and the similar enquiries in 
the other provinces of India, originated in certain experiments made 
by Mr. Thomas Wardle, f.g.s., on modes of dyeing the wild silks of 
India. In submitting a report on these experiments to the Secretfitry 
of State (1st February, 1875), Mr. Wardle drew attention to the 
lack of information regarding Indian dye-stuffs, and impressed upon 
His Lordship the desirability of instituting an exhaustive enquiry into 
the subject. Acting on this suggestion, the Secretary of State directed 
the Government of India to " take steps to collect information on the 
various dye-stuffs of Indian growth and production, and to collect and 
forward to the India OfiSce working samples of dye-stuffs, as well as of 
tusser and other wild silks, in order that Mr. Wardle may be in a 
position to continue his experiments" (11th March, 1875). The Q-ovem- 
ment of India accordingly directed all Local Governments and Admin- 
istrations to institute these enquiries in their respective provinces, and 
to collect working samples of dye-stuffs as well as of the tusser and 
other wild ailks. The Government of Bengal placed this enquiry in the 
hands of the Central Committee of Management of the Bengal Eco- 
nomic Museum. The scope of the enquiry is sufficiently indicated in 
the following extract from a letter of instructions from the Secretary 
to the Government of India, Department of Bevenue, Agriculture, 
and Commerce, to the Secretary to the Government of Bengal, No. t% > 
dated Simla, 25th May, 1875 :— 

'' I am desired to request that particular attention may be paid to the 
collection, so far as may be practicable, of facts under the following 
heads :^ 

(1) Scientific and local remacular names of the dye-stuffs produced in the 

province. 

(2) Average approximate extent of cultivation annually in each district 

for the last five years- 

(3) Cost and profits of cultivation. 

(4) Season and methods of cultivation. 



(ii ) 

(6) Ayerftge ostimatecL quantity of the dyes produced during the last five 
years. 

(6) Proportion of the quantity produced which is absorbed locally and 

which is placed in the marl^et. What are the principal markets to 
which the dyes are forwarded P 

(7) Methods locally employed for extraction of the dye. 

(8) Uses for which each dye is commonly locally employed (viz. nature of 

fabric), and processes of application generally practised. Under 
this head should be given a full account of the mordants locally 
employed, and it should be stated what shades of colours are 
produced, by what combinations, and whether the colours are 
permanent or fleeting. 
(0) Ayerage price of each merchantable dye-stuff, according to quality,iii 
the market. 

(10) Total annual trade in each kind, stating the countries of import and 

export. 

(11) To what extent is European capital employed in the production and 

manufacture of indigo and other dyes. 

His Excellency in Council also requests that attention may be directed to the 
subject of the competition of aniline dyes with dyes of local produc- 
tion. It should be stated how far this competition has been success- 
ful, what are the prospects of Indian dyes in Bengal, and whether 
any measures seem to be required for the encouragement of this 
branch of industry. 

I am further to request that the fullest information ayailable on the subject 
of tans of Indian produetion may also be furnished." 

Ciroulars requesting information under these heads were sent to all 
Oommissioners of Divisions in July, 1876^ and the replies, as received, 
were forwarded to the Secretary to the Committee of the Economic 
Ifuseum, *^ in order that the materials obtained may be digested and the 
GoTemment favoured with a general report on the subject/' Further 
enquiries arising out of these replies were made, eitherlindirectly through 
the Government of Bengal, or directly by the Secretary to the Committee 
of the Museum through its organisation of Local Committees in the 
various districts. Mr. H. H* Locke, the Secretary to the Museum 
Committee, was at great pains to correct the innumeraUe inaccuracies 
and discrepancies in the returns received ; and for that purpose, and 
also with a view to eliciting additional information, carried on enquiries 
for several years. In these enquiries particular attention was directed 
to the less known dyes, or those prepared simply for local or home use 
and never finding their way into the market, as ample information 
regarding such dyenstuffs as indigo, lac, safflowerj turmeiici myrabolau^. 
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was already available. The result was the aooomulation in the Museum 
of a mass of letters containing new and interesting detailed infor- 
mation regarding the dyes of BengaL In the case of many unknown 
dyes, Mr. Looke took the trouble to obtain from the district officers 
growing specimens of the plants producing them, which Dr. King, of 
the Boyal Botanical Garden, Seebpore, kindly identified. In Novem- 
ber, 1877, and March, 1878, four cases containing samples of Bengal 
dye-stufis and a collection of 108 samples of fabrics dyed therewith 
(Appendix B) were despatched to the Secretary of State. But owing 
to a variety of causes into which it is needless to enter here, chief 
amongst which was that the Museum staff was constituted on a 
scale totally inadequate to the variety of work expected of it, nothing 
was done at the woi^k of compilation, in spite of repeated pressure 
from the Qovemment of Bengal at the instigation of the Government 
of India. At last, in 1880, the Government of India, despairing of the 
deferred. report from the most important province of India, ordered the 
reports received from the other provinces to be worked up into one 
account, and Mr. Ldotard, of the Agricultural Department, drew up 
his ''Memorandum on Dyes of Indian Growth and Production,'* from 
which Bengal and Goorg are omitted. During the years 1880^ 1881, 
and part of 1882 the small Museum staff was almost altogether 
employed on work connected with the Melbourne International Exhib- 
ition of 1880 and the Calcutta Exhibition of Indian Art Kanu. 
factures held in the early part of 1882, and it was found impossible to 
do anything towards the compilation of this report. When I took 
over charge of the Museum office at the end of May, 1882^ on Mr. 
Locke's departure on furlough, the compilation of this long-delayed 
report was amongst the many arrears that it fell to my lot to work off. 
A clerk had been specially employed for a month in making abstracts 
of the correspondence, which had been partially indexed, and various 
incomplete tables had been drawn up : but this was ^11 that it had 
previously been found possible to do. During the year in which I have 
officiated as Sepretary, I have done my best to compile this sadly-delayed 
report, undertaken as far back as 1875, with as little delay as possible ; 
but as I have only been able to devote to it the leisure left after many 
more exacting occupations, I have found it impossible to complete it 
under a year, which perhaps may not be considered an excessive time 
for the task, taking into account the great amount of detail contained in 
it and that the only special assistance I have had is that of a clerk 
employed for two months in making abstracts of the correspondence. 
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This statement will make many obvious shortcomings in the report 
intelligible. As it had been so long delayed, all other considerations 
had to yield to the necessity of getting it issued as soon as possible. 
The statistics sent up by the various district officers abound in all kinds 
of striking discrepancies and inaccuracies ; but as they were collected 
several years ago by officers no longer resident in these districts, it 
would have been impossible to rectify these by further enquiries with- 
out considerable additional delay; and I have therefore contented 
myself with reproducing the statistics as I found them, merely drawing 
attention to the more important errors and inconsistencies. Further, 
the information placed in my hands as a basis for the report was already 
five or six years old, having been collected during the years 1875-77. 
Where it was possible to extend this information to the pnisent day with- 
out much trouble, I have done so ; but where, as was generally the case, 
to do so would have required a fresh series of enquiries, still further 
delaying the report, I have judged it best to enter the information in 
our possession, merely drawing attention to its date. It must then 
be clearly understood that this report, published in 1883, relates 
generally to the state of things from 1875 to 1877, so that in many 
points it may already be obsolete. It must also be understood that it 
makes no profession of being a complete account of Bengal dyes and 
tans.. I have confined myself almost exclusively to the special infer* 
mation contained in the returns referred to, and have not thought it 
necessary to incorporate matter from other sources already available, 
except where this was advisable in order to make the account here given 
readily intelligible. This will explain the fragmentary entries under 
many of the dyes. 

As this report is virtually a supplement to Mr. Liotard's 
Memorandum above referred to, containing for Bengal information 
corresponding to that therein given for the rest of India, I have 
thought it advisable to follow in the main his classification for 
convenience of reference, without troubling to enquire whether 
a better could not be devised. I have, however, entered the methods 
of dyeing with the various dye-stufis under the dye-stuffs concerned, 
instead of separately according to the nature of the fabric. The dyes 
are classed according to the colour they give when employed alone. 
Methods of dyeing compound colours, such as green, orange, &o., will 
be found described under the dyes which give the component colours. 
Thus methods of dyeing green with indi^ (Uue) and turmeric 
(yellow) will be found referred to both under •* indigo" and "tur- 
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merio/' The vemaoular names given are those reported by the 
distriot officers as in actual use in their districts; and the original 
spelling of the distriot reports is retained. Many dye-stuffs had not 
been identified^ the native names alone being given. Some of these 
I have succeeded in getting identified, but there are a good many 
remaining unknown, which I have simply entered under their native 
names. I have not been able to find any complete record of those 
oases in which growing specimens of the dye-producing plants were, 
sent down to Calcutta for identification, and in many cases I have 
found nothing to show how the scientific name of the specimen as 
entered on the Museum labels was arrived at. For these reasons 
I must claim some indulgence if, as is probable, there are many errors 
in the report in the identification of specimens. 

In Appendix A I have drawn np a list of all the identified vege* 
table dyes of which information has been obtained in the course of the 
enquiry of which Mr. liotard's Memorandum and this report are the 
results, with references to the pages where the methods of dyeing will 
be found described. 

As the scope of the original enquiry included information regard- 
ing tans of Indian production, a chapter has been added on ^' Tans and 
Tanning in Bengal." But the information obtained was found to be 
exceedingly fragmentary, and this chapter makes even less profession 
than the rest of the report to be a complete account of its subject. 
It is to be considered merely as a collection of the fragments of infor- 
mation in the files of the Economic Museum. 

The publication of this report completes the enquiry set on foot 
eight years ago by the Secretary of State^ and Mr. Liotard's Memo- 
randum and this volume contain the special information so collected. 
The object of the enquiry was to obtain sufficient data lipon which to 
base experiments as to the possibility of developing and improving 
methods of dyeing with native Indian dyes ; a»nd although this object 
may have been lost sight of, owing to the long delay in the completion 
of the enquiry, it is to be hoped that the project may be revived. 
There can be no doubt that amongst the vast number of Indian dyes 
there are many that might be developed into flourishing industries, 
and there can be equally little doubt that this development will never 
take place through the native dyers themselves, who are content to 
follow generation after generation the, primitive methods handed down 
to them by their predecessors. , The number of trained technical 
chemists in India is too small to hope for anything from them, and it 
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might not be out of place to suggest that great results might follow if 
Government would send out to this country one or two trained 
chemists or scientifio experts in dyeing to conduct a series of expenr 
ments with the special object of deyeloping natiye 'dyeing industries. 
Improvements in these cannot be hoped for from the private enterprise 
of European firms, nor from the efforts of native dyers themselves^ and 
the course recommended seems the only one likely to lead to any 
tangible result. 

In conclusion I must express my obligations to Dr, &. King, 
Superintendent of the Boyal Botanical Garden, Seebpore, who, as a 
Member of the Committee of the Economic Museum, was of frequent 
service to Mr. Locke, in advising him as to the course of the enqtnry, 
and who identified many of the specimens of dye-producing plants 
forwarded. Mr. L. K. Brace, Curator of the Herbarium, Royal 
Botanical Garden, Seebpore, has also kindly identified several speci- 
mens for me. I am indebted, too, to Dr. G. Watt, Bengal Educational 
Service, for many useful hints and suggestions, and for the identifi- 
cation of many specimens. I must also express my obligations to several 
firms in Calcutta whom I have consulted whilst the work has been 
going through the press, and who have been kind enough to read over 
those parts of the proof relating to the dyes of which they possessed a 
special knowledge. These are Messrs. W. Moran & Co. (indigo), 
Messrs. W. Haworth & Co. (lac), Messrs. Struthers & Co. (turmerio)» 
Messrs. Duncan Brothers & Co. (safflower), and Messrs. C. H. BaQoy 
& Co. (cutch). Lastly, I must acknowledge my indebtedness to 
Babu Nagendra Nath Dutt, the clerk employed, as above mentioned, 
for two months in making abstracts of the correspondence upon which 
this report is based, whose careful and accurate work has considerably 
lightened the labour of compilation. 

HUGH W. M'CANN. 
Augusf, 1883. 
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CHAPTER I. 



Dye-stuffs giving Bed Dyes. 



1. CsBsalpiDia Sappan. 

2. Carthaxnus tmctorius. 

3. Mallotus pliilippinenBis. 

4. Morinda tinctoria. 
6. Morinda citrifolia. 

Var. M. hracteata, 

6. Morinda angustifolia. 

7. Morinda persicsefolia. 

8. Morinda sp. 

9. Nyctanthes Arbor-tristis. 
10. Oldenlandia umbellata. 



1 1. Bubia cordif olia. 

12. Lac-dye. 

13. Caseia Fistnla. 

14. Ervtiirina indica. 

15. Hibiscus Bosa-slDensis. 

16. Feristrophe tinctoria. 

17. Fterocarpus santalinas. 

18. Gerimati. 



1. OaBsalpinia Sappan, Linn. — ^Nat. Oid. LEGUMiNOfliBB. 

Bakam or Bakkam, "^P^y QQfl, f^ , WIWC- 
Tairi, Tari, or Tori (Behar). 
Lati (fruit), (Maldab). 

The only district of Bengal in which this tree is reported to grow 

abundantly is Cuttack, more especially in Jagatsinhpur and S&lipur 

and Gorjats. Much of the wood is exported hence to Calcutta and the 

Deocan. In several other districts it is cultivated to a slight extent, and 

in many is found wild, but not in any abundance, except, perhaps, in 

Balasor, In Balasor it is stated to grow wild, especially in the hill 

^ -^u territories to the west of the district, and every 
Particuia™ of growth, ^jjj^^^ .^ ^^^ ^^ j^^^ .^^ ^^ppj^ ^j bakam-trees 

with which to furnish itself with the colouring matter for dbir powder. 
The only districts for which the extent of area under cultivation is 
given are Faridpur and Jessor. In Faridpur it is said that about 
5 bighas of land in small plantations are sown with bakam : 
in Jessor 199 bighas of land are under cultivation. Nearly all 
the other districts import sappan-wood from Calcutta, which receives 
it from Burmah and Siam, and also from Cuttack and Jessor. But 
in nearly all the plant is either found occasionally growing wild in the 
jungles or else is here and there cultivated. In those districts in which 
it only grows to a slight extent, it is the imported sappan-wood alone 
that is used for dyeing purposes. 

Where the plant is cultivated, the seed is sown in April or May 
in well-tilled ground. After the plants have appeared above ground, 
very little care is required. The trees come to maturity in about 20 
years, attuning a height of about 40 feet, and are out down in January. 
The sappan-wood grown in Bengal is said to have all the properties of 
Brazil-wood, but to be less dense, and incapable of polish. 

1 
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^▲KA«, Yerv little information has been obtained regarding the coat and 

profltaof oultivation of this tree, or the average quantity of bakam-wood 
produced in those distriotB where the tree is cultivated for its dye. The 
Collector of Faridpur states that as the tree takes at least 20 years 
to come to maturity, the rent of the land for these 20 years may 
be considered a« the sole cost of cultivation. Estimating this at 

Co0t nd ofitc ^^' ^ P®' bigha per annum, the rent for 20 
^ ^ years amounts to Es. 60. On an average a 

Ibigba yields 60 maunds of the wood, sold locally at Bs. 5 per 
fuaund. This gives Bs. 250 as the return from each bigha in 
20 years. Deducting the rent, we arrive at Bs. 190 profit for 20 years, 
Off Miy^ over Bs. 9 per bigha per annum. l!he Collector remarks that 
it in thus as profitable a crop in the long run as any of the ordinary 
^ops cultivated by the ryots. 

In Jcssor, where there are about 200 bighas of land under culti- 
Tuiion^ the cost of cultivation is estimated at Bs. 5 per bigha, and the 

iffoiit at Bs, 20 per bigha. The average annual produce is given as 
1,000 maunds of the wood, of which 938 maunds are consumed locally 
Ai^d 02 maunds exported to Calcutta. The average price at which the 
w^k4 sails in this district is given at Bs. 2 per maund, which is 
l//w&r than the price stated in any other district. In the 24-Pargan&s 
iUt$ i}mt of cultivation is given at Bs. 30 per bigha, and the profit 
At U^/ 70 par bigha. 

U win thus be seen that in the three districts from which estimates 
ot i^mi and profits have been received there are the widest discrepancies: 
mff¥^ IfTobftbly the estimates are untrustworthy. The method by which 
ih^ iV^Mte% arc arrived at is given in the returns from Faridpur, but not 
hi i\uim from Jessor and tne 24-Fargaji&s. The only district besides 
itmtff frmn which an estimate of the quantity produced has been 
f^'Mfvml is Maldah, in which about 7 maunds of the dye are said to be 



imnUmifl annually for local consumption. 
Thd avcraffe price of bakam-wood 



average price of bakam-wood varies from Bs. 2 to Bs. 8 per 
maund, according to the district. The price in 

^^' Maldah is given at Bs. 80 per maund, and in 

Kfmp;hrr at Bs. Ik per seer, or about Bs. 60 per maund ; but these are 
jfrot/^lify mistakes for Bs. 8 and As. 1^, which would agree fairly well 
with tho run of prices elsewhere. 

JCMraction of the dye and processes of dyeing. '^The process of 
irxlracting the dye is very simple. The u:ood is either cut into small 
f H^ces or else i)ounded into a powder in a native mortar (dhenki), 
and is then boiled in water for from 5 to 8 hours. 

Before being cut up or pounded, the wood is stripped of its bark, 
which is not apparently generally used for the extraction of dye. 
However, in some parts of bengal the bark alone seems to be used for 
this purpose, if we may rely upon the information given by the Com- 
missioner of the Bdishdhi and Kuch Behar Division, who writes— 
'' Bakam is a scarlet dye obtained from the bark of the bakam-tree, 
which grows in the Bdjshdhi and Maldah districts. To extract the 
dyOi the bark is boiled till the water attains the necessary consistency 
and tint.'' In Monghyr the legumes of bakam, locally called ^' tairi,'' 
are also used to produce a dye, the process of eztraotmg which is given 
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below. In the 24-Pargan&8 it is stated tbat the dye is generally bakail 
made from the pith alone, which is torn into small strips and boiled 
iu ^water. 

The liquid obtained by boiling the wood as above is of a pale 

red oolour. Cloth or yam to be dyed red is 
Dyeing* sometimes simply steeped in this infusion for 

about half an hour without the use of any mordant. (Nob. 12183 
and 12184) silk thread dyed by Oaloatta native dyer: No. 129689 
cotton, Balasor.^ The following details of the process of dyeing thread 
in the B&jsh&hi district are given by the Collector :«» 

" 12 chittacks of bakam-wood are out into imall piecei and are boiled ia 
25 seers of water till 10 seers alone remain. The solution is pat 
aside, and the same wood again boiled in another 25 seers of water 
down to 10 seers. These two portions of 10 seers each are then 
well mixed together, divided into two eqaal portions, and allowed to 
coo). The thread is then left in one of these solutions for 3 or 4 
hours, wrung out, and dried. It is then treated in preciscdy the 
same way in the other solution, and finally acquires a deep orick- 
red colour." 

But alum is sometimes employed as a mordant to fix the colour, 

, ^ being added to the water in which the pounded 
^ Alum as mordant. fcak am- wood is boiled. In Cuttack the wood is 

boiled with hoth alum and turmeric; in Maldah, with' a/tim and tori 
(seed-pods of another species of Cceaalpinia, see p. 140) . 

The legumes of Ctesalpinia Sappan^ locally called tairi, are 

Black dye from seed- Y?^<1 i? Monghvr to give a blackish dye with 
pods. mrakosh (protosulphate of iron) :— 

** Found i chittaqk of tairi and put it in a seer of pold water. After 2 or 
3 hours rub it well with the palms of the hand. In the same way 
pound and put in cold water a small bit of kasia, known in Bengal as 
hirakoth : mix the liquids toicether and dip the cloth in the resulting; 
solution. The resulting; colour is a blackish grey. To dye 60 
yards of cloth 1 yard wide, 1 seer of tairi and 2 chittacks of kaais 
axe required. 

(No. 11173, cotton.) 
The only combinations of bakam with other dyes to produce 
Combinations with oompound colouTs of which information has been 
otherdyes. received from Bengal are — 

(i) Chaikatha (bark of Piper Chaba) and bakam give a light 
brownish red (P). (Nos. 11345 and 12967, cotton.) 

(ii) Lodh or nidhu (bark of Symplocoa racemosa) and bakam give 
a brownish purple. (No. 113479 cotton.) 

These two combinations are used in the Balasor district. The speci- 
mens were dyed by steeping for half an hour in an infusion prepared 
by boiling the dye*stufiBi in eqxxal proportions for 8 hours. 

(iii) Safflower {Carthamm tinctorius), bakam, and alum give a 
dark purplish brown. (No. 6679, cotton, Darbhangah.) 

(iv) Bakam, indigo, and alum give a bright purple. (Nos. 12185, 
silk thread, and 12186, cotton thread, dyed by Calcutta native dyers.) 

In Balasor and Dacca, and probably in other districts, bakam is 

used for colouring dbir or phag, the well- 
powder. tng^n jed powder used during the holi festival. 
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BAKAM. 



The CoUeotoT of Balasor giyee the following aocoant of the prepa- 
ration of the fihir powder :— 

<< Eyerj village almost has its supply of hakam-trees from which 
to famish itself with &bir. A fair-sized tree can be purchased for 
Bs. 4 or Bs. 5, and will give colouring matter for 8 or 10 seers 
of the powder. This home-made powder is praotioally without com- 
petition, and it is thus made. Abakam-tree is stripped of its branches, 
which are cut up and boiled in water, to which lodh (bark of Symp locos 
racemasa) is added. The roots of the palna, called also anahuldi, or, 
in Bengal, banhuldi {Curcuma Zedoaria)^ are dried and pounded fine. 
The powder so obtained is strained through a fine cloth and then 
mixed with the bakam water. It is alternately mixed with the water 
and dried until the desired colour is obtained. The powder is then 
thoroughly dried, and is ready for use. Its colour is a dark pink ; it is 
very cneap, and can be purchased at the holi season at from 3 to 
4 annas per seer.'' 

A similar process, adopted in the Maimansinh district, 
described under Curcuma Zerumbet, p. 87. 
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2. Carthamus tinctoriu8, Linn. — Nat. Ord. CoMPosrriB. 

Safflower is cultivated more or less extensively in all parts of 
Bengal, generally as a subsidiary crop along with other more paying 
crops, but in many districts by itself. The principal districts in which 
it is grown to any extent by itself are the Dacca districts (especially 

Faridpur) : in nearly all other districts it is 
grown as a subsidiary crop. The following esti- 
mates have been reoeiyed as to the extent of the 
area under cultivation in various districts : — 



Areas 
tion. 



under cultiva- 



Bardw&n 

B^nkurd 

Midnapur 

Jessor 

Maldak 

P4bn4 

Dacca Division 

Farfdpur 

Chittagong 

Tipperah 



•It 



» 



ft 



about 1^ acres. 

4 or 5 bighas. 

16,000 acres. 

18 bighas. 

60 to 1,000 (P 100) bigbas. 

40 bighas. 

35,000 bighas. (11,550 acres.) 

1,000 



9* 

9f 
>> 



u 

621 



acres. 



FatD& 
Gay4 

Darbbangah 
Champ&ran 
Mongnjr 
8ant41 Fargaods 
Haz&rib&gh 

Lolx4rd.g4...{PJ^«S4?i4gp«r. 



• *• 



f9 
ft 

>l 



162 
2.262 

300 

160 

2,000 

500 bighas. 

100 „ 

60 to 60 acres. 

50 bighas. 



(in 1876 : varies greatly from 
year to year.) 






(5,000 bighas.) 



These figures are in many cases only the very roughest approx- 
imations, as in most of these districts kusum is grown as a subsidiary 
crop broadcast with others ; and it is obviously in such cases almost 
impossible to estimate what extent of land would be covered by it alone. 
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As regards the season and methods of oultiyation^ there does not kusuk. 
^ ^ ., , ,^. ^. seem to be anything distinguishing Bengal from 
Details of cuitiyation. ^j^^ ^^^ of India in this matter, and the 

general description of the methods of oultivation in India given 
in Mr. liotard's Memorandum applies fairly well to Bengal. 
It is in all districts a rabi or cold-weather crop, that is, a crop 
sown towards the end of the monsoon and coming to maturity 
about January or February. The time of sowing varies in different 
districts from the latter end of September to the earlier part of 
l^ovember. In the Dacca Division the sowing lasts apparently till the 
beginning of December ; in Chittagong the safflower seed is sown in the 
months of December and January. It appears to be everywhere raised 
from seed, and not from cuttings planted out. Where it is raised as a 
subsidiary crop, it is sown broadcast indiscriminately with the prin- 
cipal crop, and never apparently in separate drills, as seems to be 
the case in other parts of India. It is sometimes sown on the borders 
of other crops, serving when grown as a hedge to separate fields of 
different owners. It seems to be sown indiscriminately with any cold- 
weather crop : in Haz&ribdgh, with wheat, gram, or mustard ; in 
Chittagong, with tobacco and chillies ; in Chutid N^gpur, between 
opium fields; in Midnapur, sometimes with cotton (kapas) ; in 
Monghyr, with wheat, barley, oats, mustard, poppy, and cheena ; in 
Maldah, with lentils. In the Patn& Division it is reported that 
there are two kinds of kusum, called respectively bhuike and 
kutekiy the former being by far the better quality. Bhuilee is grown 
in potato and paddy fields; kutela, on the borders of corn fields. 
These are possibly the same two varieties as those reported in 
Mr. Liotard*s Memorandum as occurring in Berar under the names of 
bodki (without thorns) and k&ti (with thorns), the former of which 
gives the better dye. Where it is sown with other crops, the method of 
cultivation proper for these is followed; no change being made 
on account of the safflower. When sown by itself, the soil is first 
well broken up by ploughing three or four times. The seed is then 
_x x V, sown broadcast. In most districts it seems to 

Soils most suitable. i_ i. • i i * i j • -m 

grow best m low-lymg lands near nvers. From 
Dacca we are told that low lands along the banks of rivers and canals 
are best suited to the cultivation of safflower, and that it grows luxuri- 
antly on any lands left imcultivated for a year or two. The Collector of 
Murshid&b&d reports that safflower is cultivated on the churs of the 
(ianges and the Bh&girathi, and that the finest crops in the 
district are produced in the sandy loam of the Gangetic alluvium 
between Aurang&b&d and Dhulidn. From Tipperah we are told 
that newish chur lands are the favourite soil. In other districts, 
however, high lands seem to be preferred for the cultivation of safflower. 
Thus in Hazdrib^gh the safflower is cultivated on high lands alone ; 
and in Jessor, where it is grown on both high and low lands, the 
plant seems to come more rapidly to maturity on the high lands than 
on the low, as the blossoms are plucked in the former case in Phdlguu 
and Chaitra (February and March) and in the latter in Baisdkh (April). 
The plant shoots up vigorously, attaining the height of about a foot in 
a month's time : it eventually grows to the height of about 3 f eet» 
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KUBuif. The amount of attention required after sowing fieems to vary 

neatly in dififerent districts and in different soils. In some distriots 
irrigation, is required, in others not. For example, in Lohdrdagd the 
safflower fields are twice irrigated : in the Dacca Division, however, it 
is specially mentioned that no irrigation is required, — only digging 
and weeding. In some districts, as Loh&rdaga, it is freely manured 
with cowdung and ashes. In Dacca weeding takes place in Decem- 
ber and January, before the plant begins to flower. In districts 
where the soil is good and only small patches of land are sown with 
safiOiower, no care whatever is taken of the crop, which is left to take 
care of itself, or only occasionally irrigated until it flowers. Bain is 
beneficial to the plant when about a foot high, and injurious afterwards, 
especially when in flower (Jessor). Sometimes, when the plant is a 
foot hi^b, the heads are cut off, so as to cause it to branch more 
and yield a larger number of flowers. The flowers first appear at 
various times from December to February. They are at first of a bright 
yellow colour, reddening a little afterwards. The petals of the flowers 
are plucked three or four times in the season to form the dye-stuff : 
the capsules containing the seeds are left to ripen, which they do in 
about 15 days. The stalks with the capsules are then plucked, dried, 
and thrashed, and the seed collected for the purpose of extracting from 
it a fine clear oil, used by the lower classes for cooking purposes and 
lighting. This is the only oil used in many places by the lower classes 
for burning. In several districts, where safflower is cultivated only 
to a small extent in patches here and there, it is cultivated more for this 
oil than for the dye which can be extracted from the flowers. The leaves 
of the young plant are also eaten as a vegetable by the poorer classes, 
and the ashes of the plant are in several places used by village washer^ 
men as a substitute lor fuller's earth in bleaching clothes. 

The figures obtained from the several districts showing the cost 
aj. x._x. M ,x. ^, fl-iid profits of cultivation and the average 

statistics of oultiyation. i • ij ^ xi. /> j* lo^c 

annual yield for the five years preceding 1875 
are to a large extent untrustworthy. Where the flower is only grown 
as a subsidiary crop, it is obviously a matter of the greatest difficulty 
to estimate the cost and proflts of cultivation per bigha or acre ; 
and there are equal difficulties in estimating the yield of safflower 
dye where the plant is only cultivated here and there in small 
patches for local consumption. The degree of untrustworthiness of 
the flgures is sufflciently indicated from the following table, in which 
all the information received is entered. In cases where two sets of 
returns have been received, the earlier, and presumably less aocuratei 
figures are entered within brackets after the more recent returns. 
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The most oursorj examination shows sach ohvioTis inconsistencies kusuk. 

in these tables that it is questionable whether it is 
^^Examination of sfcatie- worth while reproducing them, or attempting to 

deduce any but the most generaJ results from them. 
It is clear that in many districts no care whatever has been taken to 
make the returns sent up mutually consistent ; and where fresh returns 
more oarefally compiled have been called for, the only result 
has been to introduce new inconsistencies. Thus in the first 
return from Monghyr the area under cultivation is given as 
5,000 bighas and the average yield as 5,000 maunds per annum, 
or one maund per bigha ; in the second return from the same district 
the figures are altered to 2,000 acres and 200 maunds per annum, 
no attempt whatever being made to explain the huge discrepancy 
between 5,000 maunds and 200 maunds. The second return gives, 
taking 5,000 bighas as the area under cultivation, about If seers as 
the yield per bigha ; the selling price is given at 2 seers per rupee ; 
so that 1^ seers would realise aoout 13 annas, which, seeing that the 
cost of cultivation is stated to be Bs. 10 per bigha, would leave a 
somewhat negative margin of profit. The profit, however, is put down 
as from Rs. 10 to Bs. 50, the latter a higher figure than in any other 
district* In Tipperah, again, the area under cultivation is given in 
the first return as 8,000 bighas ; in the* second as 521 acres ; whilst 
the cost of cultivation is given at first as Bs. 2-8 and afterwards as 
Bs. 18-9 per bigha. The Collector states that the area varies from 
year to year, but this will scarcely explain the difference between 
8,000 bighas and 521 acres. 

Again, an examination of the figures leads to the conclusion that 
many of the district oflScers have sent up the total outturn during the 
five years preceding 1875 instead of the annual outturn taking an 
average over these five years. In some cases this is stated, so that 
there can be no misunderstanding ; but in other cases it is only an 
examination of the statistics that leads to this conclusion. Thus in 
Faridpur, if 1,600 maunds are the annual produce of, say, 1,300 bighas, 
we get an outturn of nearly 50 seers per oigha, which is just five times 
what is stated. In the Santal Fargan&s, if 160 maunds is the 
annual produce of 500 bighas, this would give a profit of nearly Bs. 10 
a bigha with the figures stated : the profit is given as Be. 1 per bigha. 
In Palamau, again, if from 50 to 60 acres produce 900 maunds 
annually, this gives about 5^ maunds as the annual produce of a 
bigha, whilst, as will be seen below, the average yield per bigha else- 
where is under 1 maund : so that here again it is probable that 900 
maunds is the total outturn for the five years. 

Again, the cost per acre in the Patnd district is Bs. 27 and the 
profit Ks. 25, so that the sum realised by the sale of the produce 
of each acre is Bs. 52. The produce of an acre is given as 2 maunds 
5 seers of fiower and 8 maunds of seed. The flower sells at 3 seers 
per rupee, so that 2 maunds 5 seers would realise about Bs. 28, 
leaving Bs. 24 to be* obtained by selling 8 maunds of seed : the 
price of the seed would then seem to be Bs. 3 per maund in order to 
make the figures consistent. In Qaya the price of seed is 3 or 4 seers 
per rupee, or from Bs. 10 to Bs. 13 per maundy which is certainly a 

2 
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mistake^ being about four times as great as the highest prioe recorded 
elsewhere. In Muzaffarpur, taking the first returns, which are complete, 
and do not sensibly difier from the seoondi the produce of 1 acre is 5U 
seers flower and 3 maunds 30 seers seed* Fifty seers flower, at 4 seers 
per rupee, realise Es. 12^. The cost i>er acre is Bs. 5 ; proflt Rs. 17, 
giving Bs. 22 realised per acre. This gives Bs. 94 to be realised 
by the sale of the seed — 3 maunds 30 seers of seed at Rs. 9^ give 
about 16 seers per rupee. So that in the same Division the price of 
seed would be as follows : — 

Rs. 

3 per mannd. 

10 to 13 

2-8 

1 



••• 



... 






II 



{4 seers to 1 md. of flower per bigha. 
1 md. to 3 mds. of seed „ 

iRs. 6 to Bs. 40 per md. for flower. 
- - ~ ' ~ 



Trade in safflower. 



Patn& 
G&jk 

MazafEarpur 
Darbhangah 

Similar discrepancies will be observed in the cost of cultivation, 
the average yield per acre, and the profits. 

We may summarise the figures as follows : — 

The cost of cultivation varies from Rs. 2 to Rs. 10 per bigha. 

The average outtum 

The selling price „ " * - ^s. 12 to R«. 4 per md. for seed. 

The proflt m ,i ... Rs. 3 to Rs. 15 per bigha. 

In this no account has been taken of those returns which are altogether 
in excess or defect of those from other districts, and so presumably 

erroneous. 

It will be seen from above that the great safflower-producing 

district of Bengal is the Dacca district, which 
produces between 5,000 and 6,000 maunds of 
flower annually. Nearly the whole of this is forwarded to Calcutta 
for export. It is estimated that about 75 per cent of the safflower 
exported from Calcutta comes from the Dacca district. In former 
years the annual produce of the Dacca district amounted to between 
15,000 and 20,000 maunds, or about three times as much as at present. 
The Collector of Dacca remarks (4th July, 1877) : — " This decrease 
is, no doubt, owing to the bad prices now ruling, which makes the oul^ 

tivation un- 
Leading Prices of Safflower ai Dacca for 8 years from remunerative. 

1870 to 1877. The statement 

in the margin 
shows ■ the 
prices obtain- 
able during 
the last eight 
years, and it 
will be observ- 
ed that both 
for the fine and 
good middling 
qualities they 
have declined 
during that 
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period oonsiderably more than 100 per cent/' The same fall of prices busum. 
and consequent decrease in oultivation and produotion is noted from 
other districts. Almost the whole of the safflower produced in Faridpur 
and Tipperah is also sent by way of Dacca to Calcutta for export. 
The other districts which are said to forward safflower to Calcutta (or 
export are Midnapur, Monghyr, Maldah, and Outtaok, but the infor- 
mation from these districts is yague and imsatisfactory. The Collector 
of Midnapur merely states that the *' raw substance from which the dye 
is extracted is believed to be exported in large quantities to Calcutta/^ 
but' no figures are given, although the total area under safflower 
cultivation is stated to be as much as 15,000 acres. The dis- 
crepancies in the Monghyr returns have been already noticed. 
In the first return it is stated that the 5,000 maunds annually 
produced are generally used for home consumption, being very 
inferior in quality to the produce of Lower Bengcul ; in the second 
return it is stated that the 200 maunds annually produced are nearly 
all exported. The Collector of Maldah states that a portion of the 
small annual yield of safflower (about 20 maunds) is exported 
to Calcutta, and this is probably also the case with other distircts, 
although not expressly mentioned. Generally^ in districts where only 
a small area is under safflower cultivation, it is grown exclusively for 
home use. Falamau in Lohdrdag& is said to import about 600 maunds 
annually from Fatnfi, but no reference to so considerable an export 
is made in the information derived from Patna. A small quantity 
finds its way from the district of S&ran into Nepfil and the North- 
West Provinces, and from Cuttack safflower is said to be exported 
to Southern India. 

The information summarised above refers, it must be understood, 

to the state of things up to the year 1877. The 

po o ower. ^j^q^h^ ju tjjg cultivation of safflower, consequent 

upon the fall of prices and the diminished export, has apparently 
gone on steadily since.* This is clearly shown from the following tables, 
extracted from the Annual Accounts of the Trade and Navigation of 
British India, from which it will be seen that whilst in 1873-74 the 
total quantity of safflower exported from India was 18,206 cwt., 
valued at Es. 7,58,906, the quantity exported in 1881-82 was only 
2,293 cwt., valued at Bs. 94,764. Safflower is free of duty on export : 
imported safflower was subject to a duty of 7^ per cent up to 5th 
August, 1875, then reduced to 6 per cent, and altogether removed on 
9th March, 1882. 



*The following corroboratiye information has been receiTod through Messrs. Duocan 
Bros, and Co. (June-, 1883) : — ** There are no lands under safflower cultivation in Tipperah and 
Faridpur this year, as this crop does not now pay the growers. In the Dacca dutrict the 
outturn of tins season's crop will not exceea 600 maunds of flower. At a rough estimate 
1 bigha yields 1 maund of flower and 2^ maunds of seed : 7 or 8 seers of seed yield 1 seer of oil> 
which sells at annas 15 per maxmd." 
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*"*^*'' It will be seen that Bengal still oontinuefl to export by way of 

Ooloutta nearly the whole of the safflower exported from India. The 
table shows that the declared value of exported safflower decreased 
uniformly from about Es. 57-8 per owt. in 1873 to about Rs. 37-8 
per owt. in 1879 ; in 1879-80 it suddenly rose to Rs. 76-4 per owt. — 
double of what it was in the preceding year, owing to the crop being 
small and there being at the same tune a more active demand than 
usual in the home market The result was, apparently, a temporary 
stimulus to the safflower trade, as is i^own by the rise in the 

Suantitv exported in the following year. Prices, however, again 
oolinoa, and the quantity exported in 1881-82 is the smsJlest on 
record. This rapid disappearance of safflower from the export trade 
is due apparently to the fact that the colours produced by the dye, 
though bright and beautiful, are very transient, and no sure means of 
fixing them has as yet been discovered, coupled with the greater 
clioapnoss of aniline (jyes, which have really driven safflower out of the 
market. And» no doubt, although there is no information on the 
subject, aniline dyes have also largely diminished the local consump- 
tion of safflower. 

Prrparation of the dye and processes of dyeing, — After the flowers 
fire plucked, they are either simply dried or else made up into balls 
oroakos. The latter course is always adopted where the flowers 
are intended for export : generally when intended merely for local ^ use 
the flowers are simply dried ; but in this case also they are sometimes 
made up into balls. Where the flowers are simply dried, this is done 
D imr f6r h ^^ ^^ pressing out as much moisture as possible 

i^ing OHM us©. ^^^ ^^^ spreiwlinff the flowers on mats to dry in 

the sun : sometimes, for convenience of keeping, they are rolled into 
balls bv addinff a very small quantity of water after they are well 
dried. These balls are sometimes rolled up in castor-oil leaves (Paldmau). 
When intended for export, the dried flowers are made into oakes 
^, - . - ^ , ^ as follows. It is necessary to extract the yellow 
cxS^'"^ colouring matter, the presence of which would 

detract from their value m the market. The yellow 
eolouring matter is soluble in water, whilst the red is insoluble : and this 
fact is made use of to get rid of the former. For this purpose the 
flowers after gathering are pressed slightiy, and then placed in earthen 
vessels filled with water and left for from 12 hours to a day. They 
are then carried in baskets to the nearest tank or river, and there 
trampled well on mats with the naked feet, being kept well moistened 
with water during the process. This trampling is continued at 
intervals for three or four days. The water is at first coloured 
yeiioWf but this changes to frd about the third or fourth day. When 
this occurs, the flowers, being then in a pulpy state, are made up 
into balls or cakes, which axe dried in the sun and are ready for 
the market This is the method as adopted in Faridpur, and the 
only differences in other districts are in detail. The trampling in 
Dacca is said to be done every morning for three days ; in Jessor the 
flowers are washed three times a day. From MaldiJ^ we are told that 
the petals are first dried in the sun and then ground before the 
trampling, which is done on a reed mat placed on a wooden trough, 
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into which water is oontinually poured whilst this trampling or kusum. 
kneading with the feet goes on. So that safflower, as used locally, 
contains the yellow colouring principle as well as the red, whereas the 
safflower of commerce has Deen freed from the yellow colouring 
principle before being made into cakes. The safflower cakes of 
oommeroe seem to be frequently adulterated with such ingredients as 
rioe-flower, jute-cuttings, and turmeric. 

Before giving details of the methods of extracting the dye and 
the process of dyeing as followed in Bengal, it may be as well to 
give the following quotation from the article on " Dyeing " in lire's 
Dictionary : — 

" Safflower is a truly substantive colour, that is, a colour in dyeing 

which no mordant is required, but the dye in its 
cow*'''^ * BubBtantire natural hue is fixed within the fibre without form- 
ing any combination within the stuff. It has no 
affinity for any base or substance capable of forming a mordant ; its 
Bolyent is an alkali, but in this diBSolved state it does not form a dye. 
The mode of proceeding is, first, to extract the dye from the vegetable 
in which it is found by soda or potash, which is afterwards neu- 
tralised by an acid previous to dyeing, which acid renders the colouring 
matter insoluble, but in so fine a state of division that no precipitation 
can be seen for some time, and the stuff immersed in this imbibes 
the colour within its fibre, its lightness assisting this action, as the 
precipitate will remain suspended in water for days before subsiding." 

The methods of extracting the dye employed in the various districts 

of Bengal are in all essentials similar to that 
flo^S^ ^^^^ ^*^ ^' described in Mr. Buck's Eeport on the Dyes and 
°^^' Tans of the North-West Provinces. It is first 

necessary to extract the yellow colouring principle from the dried flowers. 
This is done in pretty much the same way as in preparing the safflower 
cakes of commerce, only much less carefully. The flowers are 
first well pounded and then steeped in cold water. The water is 
strained off through a cloth, and more water is added until the water 
filtering through becomes red instead of yellow. The yellow water 
thus obtained is generally thrown away, but is sometimes kept to be 
used in preparing more complicated dyes from the safflower. mien the 
yellow principle is thus eliminated, some alkaline substance is then 
added to the flowers along with water in order to dissolve the red 
colouring matter, and the whole well mixed and pounded together. 
This is done either by rubbing the flowers and alkali well with the 
hands or by stamping them with the feet. The substance containing 

AikaU used ^^^ alkali is generally sajimati (fuller's earth) ; 

but potash itself (Darbhangah^, wood ashes, burnt 
plantain rinds, and water in which burnt plantain rinds and tamarind 
have been well soaked (Chittagong), are also employed. In Fatn& 1^ 
chittacks of potash or 2 ohittacks of dhailah saji (Meetapore JaU) are 
added to 1 seer of the flowers ; in Chuti& Nagpur, 2 chittacks of 
wood ashes to 1 seer of the flowers; in Dinajpur, from 1 to 2^ 
chittacks of carbonate of potash to 1 seer of the flowers: the 
quantity of the alkaline subBtanoe to be added is not stated from 
other districts. When the alkali has been sufficiently mixed with 
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KU8U1L ii^Q flowen, the water is strained through a cloth, and is of a 

deep red colour. The straininff is sometimes done merely through a 
bamhoo basket (Midnapur). The water passing through after the first 
straining forms the best dye: it is called "jaithi" (Chutid Nigpiir). 
Other tinctures are obtained by pouring fresh water on the safflower ; these 
are of inferior quality. To these red hquids some acid is invariably added 
A 'd used. beforo they are used for dyeing (see passage from 

^ lire's Dictionary above quoted) . This is generally 

lime or lemon juice. In Chutid Nd^pur the proportion of iLne juice 
is 8 chittacks to 1 seer of ^'jaithi. In Midnapur the juioe of 
tamarinds is sometimes added instead of lime juice. In some districts 
the acid is added along with the sajimati or plantain ashes before the 
straining (Patnd, Santdl Pargan^s), and in others the safflower seems 
to be boiled with water for the extraction of the dye (Hugli, 
Palfimau, Monghyr). 

The cloth to be dyed is merely steeped in the dye-tinoture so 
obtained. Different shades of red are given by steeping for a longer 
or shorter time, or by employing one or other of the red tinctures re- 
sulting from successive strainings. Thus, quoting from the description 
of the process in Chutid N&gpm: (Lohardaga) : — ** The deej)est colour 
will be obtained by adding 8 chittacks of acid lime juice to I 
seer of 'jaithi' (the first water strained through) and steeping the 
cloth twice. If a lighter shade is wanted, the same quantity of acid 
is added to the water passing through at the second straining." Harra, 
the fruit of Terminalia Chehuhy is sometimes used to assist in fixing 
the colour. None of the colours so obtained seem to be permanent, 
although some are more lasting than others : they are said to last 
only a few weeks, or to fade rapidly after a few washings. The dye 
obtained in the Cbittagon^ district by adding safflower to water in 
which tamarinds and the ashes of burnt plantain rinds have been well 
soaked is said to be "semi-permanent." For cloth dyed various 
shades of red with safflower alone, see Museum Specimens, Nos. 6670, 
6671, 6677, 7548, and 13785, all cotton. 

The yellow tincture first obtained seems to be rarely used as a 

dye : the information on this head is, however, 
ye. uncertain. From Balasor it is reported that 

*' yellow-dyeing is done by the Musalm&ns settled in the towns, and 
the colour is said to be extracted from safflower, and from kaniald' 
gundi, the dust round the seeds oi the Mailotm phiUppinensis J' From 
Cuttack it is merely reported that ^^ safflower is used for dyeing cloth 
red and yellow." From Murshidabad the Collector states that " the 
flower naturally yields a fine orange dye, but when the solution is 
treated with an alkali the result is a fairly permanent one." The 
Collector of Maldah gives as a formula for a yellow-dye used in his 
district '^ safflower, tamarind, and sajimati. " This is probably a 
mistake, as the same combination is used in Midnapur to produce red. 
In Patn& the yellow tincture, called peworree water, can be purchased 
from cloth- dyers in the bazar for one anna per gurrah^ and is used in 
dyeing ^een with indigo (see p. 125). 

The yellow dye first obtained and the red subsequently elim- 
inated are used together to produce the deep orange colour called 
ndrangi (Ghutid Nagpur). The cloth is first steeped in the yellow 
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I j^e, then in the " jaithi" water. To produce kakvaiza^ a dark neutral vof^u. 
int, harra and protoaulphate of iron are well pounded and kept in 
iontaot with clay for three days ; they are then steeped in *' jaithi, and 
in ally boiled in a little of the same colour. The only remaining combi- 
ia.tions of safflower with other dye-stufis mentioned in the returns 
>ix which this report is based are — 

Safflower and turmeric, giving a saffron yellow dye. (No. 6678} 

cotton, Darbhangah.) 
Safflower, bakam, and alum, a dark purplish brown, (No. 6679, cotton, 

Darbbangah.) 
Safflower with indigo, greens and purples. (Vide under Indigo.) 

Details of the processes employed in the district of Monghyr to 
produce pomegranate red (sorukh or kusumi), gol&bi or rose colour^ 
narangi or orange colour, and zurd or yellow, will be found in 
Montgomery Martin's " Eastern India/' vol. II., pp. 268-269. This 
dates as far back as 1838 ; but as the Collector of Monghyr refers to it 
as being still applicable, it is here appended : — 

"In order to dye the pomegranate-red (somkii or kasami), for three 
tnrbans 40 cubits long by * 1 wide, take of the flowers 3 seers (84 
s. w.) or 61b 7\ oz., Talue Be. 1 ; of impure carbonate of soda (saji), 
6 cbhataks, almost 13 oz., value \ anna; of turmeric 1 chhatak, 
2^ oz., value f anna; of any vegetable acid, lime juice, mau go, or 
tamarind, to the value of f anna. Wash the flowers on a cloth strainer 
with six pots of water, each containing about 15 seers (32% 5^ oz.), 
until the water comes off clear. This water is called pili, and is used 
in dyeing green with turmeric and indigo. In about an hour after wash 
the same flowers with another six pots of water. This water is called 
dohol, and is of no use. Then squeeze the water from the flowers, 
add the soda, and rub them together. Then place them on the strainer, 
and with 1 or 1^ pot of water wash out the colour, which is called 
sahab, and is the proper dye. In this dip the three turbans and 
knead them in the dye. Hien take out the doth and add the turmeric 

• and acid ; then put in the cloth again, and having soaked it wring and 
dry it in the shade. The same operation is repeated with fresh flowers 
on the two following davs. If the colour is wanted lighter, a little 
more water is added to the sahab ; and if a bad cheap colour is wanted, 
give the cloth only one or two dips instead of three. 

" The best golabi or rose colour is given thus. After having extracted the 
sahab cmour as above, the dyer adds to the same flowers another 
pot of water, which extracts a colour called pachuya, that dyes four 
turbans of the same size. They are flrst dipped in the dye, then taken 
out and an acid added, and then dipped again and (fried in the sun. 
Each turban brings to the dyer 2 annas, and the acid costs |. A paler 
rose colour is given by taking ^ seer of the sahab colour, adding 5 seers 
of water, and using this dye as the other. The dyeing three turbans 
of a bright pomegranate brings the dyer £s. 4-8, and the four turbans 
of a rose colour brings 8 annas, in all Bs. 6. The cost is Es. S-Cf. 

** Narangi or orange colour, and zurd or yellow, may be given either 
with the flowers of the singgarhar or of the tungd, both nearly 
of the same quality and used in the same manner ; but each turban 
requires 4 chhataks (8^ oz.) of the former, while 6 chhataks (13 oz.) 
of the latter are necessary. The flowers are boiled in 3 seers (each 
29^ 2^ oz.) of water to 2 seers. When cooled, add H s^^^ ^^ ^^^ sahab 
colour prepared as above from safflower and 1 seer of water. In 
this dip the cloth, wring it, add some vegetable acid, and soak the 
turban in the mixture for 24 minutes ; then wring and dry it in the 
shade. This makes an orange of different shades, according to the 
quantity of cold water added. Each turban pays for dyeing 4 annas 
The yellow colour is given in the same manner, only that no sahab is 

3 
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M9WU, added, and that la place of acid 1 chTmtak of altiiii« wortb | smn, is 

employpd* The dowers are boiied with. 4 seers of water ta 3 seers- 
I£ a lij^ yellow ia wsated^ a little cold wifcer is added to tbe dj^e 
wheiLcooL" 

MAMALA. 3 ISallatxis phiTtppfamnwIff, Wuil. Arq, (SotileoEa tbxetaEia, 



STamaLa. 

Dholaaindnr ( G&hhmzL). 
Bori ( Lohardan^. 
Sfnrinrr (Darj^Ling), 



This tree is noirliare onltivsted for the aske of &0 powder 

its oapsRxiea jidd^ but ifr ftnmd wild in the 
Growth. Barfwto, QiisBft, Chntii Ndgpur, sod Bij- 

shahi DrviaiiniH, and profasblj in most psrts of BengaL la 
Orifisa it is found, thongh appsrentlj not in any^ gzeot qniuitity, in 
the jungles on the hills fmm Moifahan] to XhozdhaL In the 
Baj^i&hi Division it is said to he oonmum on the law» Himalayas 
and adjoining plains. Mr. Gamble in his'^ Treea^ &o., of Dnjiling '' 
states that it is foimd on liie hills to a heigbt of -4000 feet. 

The wood of 1^ tree seems to be used as foeL The xed powder, 
whioh coni^tutes the dye-stnff, is found immediatsly inside the eapeoles 
of the ripe frmt. The plant blossoniB at the oobd of ratimm, and 
the fruit grows in bunches, aeh fruit being about the rae of a large 
pea^ but tiiree-<somered. The firuit is ripe in January and Pehniary, 
and must be gath^ed before the heat of the sun eracks tite outer 
eorering so as to let the powder fall out or be wadted off by rain. 
Th« fruit is dried in the sun, and the powder is then beaten oat and 
eollected. The rmU ks% said to be also sometimes used to giye a red 
dye (I)r. Schlioh). The following extract from a report reeeired from 
Birbhum would seem to show that at one time this plant was to some 
extent oultivated for its powder ; — ^ Formedy kaaudignii-trees grew in 
abundance in Bhandibon and the adjacent villages, wh»e the weavers 
were in the habit of paying a certain rent for them, but now they are 
not taken eare of, as tbe weavers have given up dyeing tussar and silk." 

As the plant is nowhere eoltivated, the only expense in connection 
with obtaining tbe dyenrtuff is the labour <rf collecting it. From 
Pur i we are told that the cost of this is Bs. 3 per maund. 

The selling price of the powder varies 
apparently very much in different districts. The 
figures received 



I'rioM Afid it^M, 



SAnlftirA ,., ,„ Bs. 7 to Bs. 10 per mannd. 

Midnatmr ,,, ,„ ,, 40 

Iyffi4r(fA^4 .., .., >i 20 

MAfibhlim ,,, ,,* $, 8 

rutinrk «i< M. Ve. 1 for 1 Cntfack seer of 105 tolas (=lyV seers), 

or Bs. 80-8 per maund. 

V\kt[ M. Bs. 10 per maund. 



99 

99 
99 



( 19 ) 

The differenoes of prioe in neighbotuing difltriotfl, Buoh aa Binkuri x4mala. 
ctnd MidnftpuTy Lohfinlagd and M&nbhum, Cuttaok and Pxai, are 
so striking as to throw discredit upon the figures. 

There seems to he a slight export of kamalfigondi powder from 
Orissa into the Madras presidency. About 200 maunds annually are 
said to be exported from Binpur, in the Puri distriot, to Oaniam. 

There is no information regarding the quantity of kamal&- 
^nri actually collected for dyeing purposes in any district except 
13&nkur&9 where 25 maunds is given as the average annual produce 
of the district. 

Processes of dyeing with kamaldguri. — The kamaMguri powder is 
used for dyeing silks, and ocoasionaUy oottons, a brilliant yellow, 
although its own colour is r^d. The powder is only very sparingly 
soluble in either bot or cold water, but is completely dissolved in 
alkaline liquids, forming a dark red solution. The resinous vellow 
colouriug matter may be separated from this red solution eimer by 
neutralising with an acid or else by mere exposure to the air. 

In Bengal the red powder is dissolved by the addition of a 

solution of various alkaline ashes, obtained by 
^Development of yeUow ^^^^ plants, and the development of the yel- 
low colouring principle is in no case brought 
about by the addition of acids, but merely by allowing the cloth steep- 
ed in the red liquid to dry by exposure to the air. It is said not 
to require a mordant, but frequently alum is added for that purpose. 
The colour is sometimes heightened by the addition of iunneric. 

Details of the processes adopted in various districts are as 
follows : — 

Dissolye the ashes of kant&nat^ {Amaranthus spinosus) in water : filter 
and boil the liqnid. Add to the h guid , as the boiling goes on, kamaldgundi 
powder, and aiterwardB alum. When the boiling has continued for 
some time, dip the cloth in the hot lianid and allow it to remain till 
it has absorbed the colour : then wasn and dr^. The proportions of 
the ingredients are, for 1 seer in weight of the silk or cotton cloth— 

5 seers k4nt&nat^ ash, 
i seer kamaligundi, 
2 chittacks alum, 

and Jnst enough water to cover the cloth. (Cuttacki Nos. 11552 and 
11054, both cotton.) 

The silk or cotton to be dyed is first boiled for about 10 minutes in an 
alkaline solution : this part of the process is called " kharai," from 
" khar," which means " alkali." Fresh water is then boiled, and a little 
alum is thrown in during the boiling. When the alum is completely 
dissolved, kamaldsfuri powder is mixed with the water. Into this dye- 
mixture the silk or cotton, prepared as above, is dipped three or four 
times. (Midnapur.) 

The kamaldgundi powder is boiled in water, and to this are added taj 
(bark of Cinnamomum Tamala), jatamansi (root of Nardostachya 
Jatamansi), and kuchoor (root of Curcuma Zerumhet). (Loh4rdag&.) 

In the following, turmeric is added in addition to the alkali, with 

or without ahtm : — 

Mix 1 seer of the ash of plantain leaves or the leaves of nishinda ( Vitex 
Negundo) with 12 seers of water : filter through a cloth. To the solu- 
tion add 1 seer kamaldguri and boil. When the solution has boiled 
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OTer twice ot thrice, add \ cbittack powdered turmeric and 1 chit tack 
alutfif and boil again thoroughly. To test whether the boiling has 
advanced far enough, pat a drop of the solation on the finger nail : if the 
nail is stained, the dye is ready. The silk cloth is then dipped in thi«:, 
and the whole set aside for a day. The cloth is then washed with 
pnre water and dried. (Birbhum.) 

Potash or sajimati is dissolred in water: solution filtered, and the 
kamaldguri added along with a little turmeric. (Bankur4.) 

The Jcamaldgundi is mixed with turmeric and treated with potash and 
alum, (Puri.) 

There are two specimens of yam in the Economio Musenm dyed 
a yery beautiful orange with latkan {Bixa Orellana) and kamaldguri, 
but the method is not stated. (Nos. 12181, 12182, see p. 72.) 

The yarious species of Monnda^ the roots of which yield a red 
dye, are not very readily distinguishable from one another, and indeed 
they are sometimes all grouped together under the one specific name 
Morinda citrifolia^ linn. In the enquiry of which this report is the 
result, growing plants were in many cases forwarded from the various 
districts, and these were carefully identified and named by Dr. £Ing, 
of the Boyal Botanical Gardens, Seebpore. In other cases, however, the 
name given by the local authority forwarding the specimens of the dye 
has apparently been accepted without further enquiry. It is impos- 
sible at this date to ascertaia in what cases the labels on the Museum 
specimens may be relied on as giving the correct scientific name of the 
corresponding plant, and in what cases the scientific name has no other 
authority than that of the local officer who despatched the specimen. 
XFuder these circumstances it is probable that the information below 
may frequently oe entered under the wrong specific name, but it is 
impossible now to ensure any greater accuracy. 

4. Morinda tinctoiiay iZod?6.— Nat. Ord. BuBiAcsiB. 

Al (Behar). 

Ach, ^^, Aich, ^iTF (Western, Central, and Eastom 
districts, and Chutid N&gpur). 

Auch, ^^^ (Southern districts of Eajsh&hi Division, parts of 
the Bardwan Division, and Maimansinh). 

Achu.or Achhoo, ^fi, ZDg^, ^t^ (Orissa). 

Aoosh (E&jshahi). 

Asukari (Nowgong). 

Chaili or Chalee or Chyli (Loh&rdaga, Manbhdm, Singhhum, 
and Santal Parganas hj the Santals). 

Hardi (Darjiling ?). 

D4ruharidr4,* ift?P^"fil3r1 (Northern parts of the Bdjshahl Divi- 

sion — Darjilinp, Jalp^ignri, £uch Behar, and Dinajpur). 
Malancha (Bakarganj). 

Pankatari (various jungle tribes in the Santal Parganas). 
£at or Kashtha mallika (better classes in the Santal Parganas). 
Eailum, ^^^^ (the Kookies of Tipperah). 

Suranji (the general trade name). 



• The ddruharidrd of Dinajpur, &c., is in many cases Morinda citrifolia, Roxb. A 
growing plant was forwarded from one district and identified bv Mr. Scott, of the Roy.l 
Botanical Gardens, Seebpore, as Morinda citrifolia. As, however, the ddruharidrd 8eeD}8to i«? 
generally Morinda tinctoria, and the same processes are .adopted in dyeing with either, al; 
the information received regarding ddruharidrd from these districts has been embodied imder 
Morinda tinctoria. 



^ 
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Thi0 small tiee seems to grow in most parts of Beneal in sufficient al ob aiob 
-n. _^v J 1^ *• quantity to meet the demand for the dye, which 

Growth and oultiTaiion. ^ ^,_^ i. x* i i i j 'i. • ai 

18 almost entirely loca!, and it is consequently 
caltivated to only a slight extent. The only estimates received of the 
area under cultivation are the following : — 

Nadiy& ... ... 1 biffha. 

24-Pargan&s ... 60bijgha8. 

Dinajpur ... ... 450 bighas (BCrganj ••• 42biKha8 

'lakui 



8&ran ... .« ... 18 acrei. 

Darbhangah ... 4 kathas. 

Balasor ... ... 10 acres. 



Th&kurg&on ... 200 bighas.) 



It is, however, cultivated in many other districts, but only to a slight 
extent, and in such a manner that the area under cultivation cannot be 
ascertained. It is occasionally grown for home use in gardens, some- 
times in small patches in homesteads or betel-nut plantations (Kuch 
Behar). In Orissa it is everywhere allowed to grow as a weed in the 
weavers' homesteads for use in dyeing, the weavers being in general 
the dyers in that part of the country. In far the greater part of i)engal 
the plant is not cultivated at all, being found in sufficient quantity in 
the jungles. 

In Bengal the plant is everywhere, except in Orissa, propagated by 
slips or cuttings, and not from seed, as would seem from Mr. Liotard's 
Memorandum to be the case in other parts of India : in Orissa, although 
generally grown from cuttings, it is occasionally raised from seed. It 
grows in all soils, but best in rich soils : the soil best suited to its growth 
is ordinary black soil with a slight admixture of sand. In the Dsur- 
bhangah district the best soil is that locally called " baugar." The 
method of cultivation as followed in the Patni Division, from which 
fullest particulars have been received, is as follows : — The slips or cut- 
tings from the previous crop, about a foot and a quarter long, are laid 
down from January to April (Paush to Ghaitra) in abed, so as to form a 
stock, and are watered regularly every third day until the rains set in. 
At periods varying from middle of June (Darbhangah) to September 
(S&ran), these slips are transplanted into a field previously carefully 
prepared for the purpose by ploughing and weeding. About a fort- 
night after transplanting the field is weeded ; the plants are watered 
regularly until new leaves shoot out, after which nothing In the way 
of cultivation is done for over three years, but the plant is left to mature 
of itself. A moderate quantity of rain is necessary for the perfection of 
the plant, both excess and deficiency being injurious. In the cold 
weather following the third year, by which time the plants have attained 
a height varying from 2 feet to 8 feet, according to the quality of the 
soil, whilst the straight, spindle-shaped roots extend into the ground 
to a depth of 3 or 4 feet, the roots are dug up, generally in January 
and February. At the same time the portion of the plant above 
ground, except the upper part, is cut into slips of about a foot and 
a quarter in length, which form the cuttings from which the plant is 
propagated as above and the next crop secured. 

In other parts of Bengal where the plant is cultivated, after the 
fields have been carefully ploughed and weeded, deep trenches are dug 
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AL OB AioB. and the soil from these formed into parallel lidges, generally a little 
oyer 3 feet apart^ but in Bikarganj only 18 inches. On these ridges 
the cutting or slips are planted at a distance of about 18 inches apart. 
In B&karganj apparently the trenches between the ridges are filled 
with fine earth, and the cuttings planted in these furrows, instead of on 
the ridges as elsewhere. In the Birganj jurisdiction of the Dindjpur 
district the plant is only cultivated on the strips of land around fields 
devoted to other purposes. In this district the plant is propagated by 
cuttings from the roots of mature plants, 3 to 4 inches long, instead of 
slips from the stem. The period of planting out the cuttings, the amount 
of care devoted to the growing plant, and the number of years allowed 
to elapse before the roots are dug up, vary considerably in different 
districts. In all districts except those of the Patna Division, and some- 
times in Kuoh Behar, the cuttings are at once planted on the ridges, 
without being first grown in a bed and subsequently transplanted 
to the fields. This planting of slip takes place about the beginning 
of March in Bakarganj, from April to June in Dinajpur, in the 
beginning of July in Orissa, in June in Nadiy&, and in August in the 
24-Pargan&8. There is probably some error in the returns from 
these last two districts, as the period of planting can scarcely difier so 
widely in two districts so close together. 

In the Nadiy& district considerably more attention seems to be 
deyoted to the growing plant than elsewhere. The slips being planted 
in June, the soil about their roots is dug up and loosened in Septem- 
ber and February, and kept carefully free from weeds in the intervals 
between these diggings. This process of digging is, apparently, repeated 
every half-year until the plant is mature. 

The period required for the maturing* of the roots seems to yary 
considerably in different districts, depending, no doubt, on local pecu- 
liarities of soil and climate. In the Patni districts and in Bakar- 
ganj the roots are ready for digging up at the beginning of the 
fourth year after the planting of the cuttings ; in Dinajpur and 
Kuoh Behar the roots attain maturity in either three or four years ; 
in 24-Pargands in about five years ; and in Nadiy& the plant is said 
to be fit to jdeld the dye in ten years. If this latter statement be 
correct, taken along with the more elaborate digging and weeding 
required in the cultivation of ach in this district, it would seem to 
imply that the soil of Nadiya is less adapted than that of any other 
part of Bengal for this particular plant. Where the plant grows wild, 
there seems to be generciDy no special season for digging up the roots : 
the soil about them is turned up and a few of the roots cut off, the 
plants being left standing. 

It must be understood that the plant is still young when the 
roots become best suited for dyeing purposes, and that if allowed 
to grow it would ultimately attain the height of a large mango- 
tree, but the roots after the first three or four years no longer yield 
the dye in any quantity. The height attained by the tree when the 
roots are best suited for dyeing purposes is given variously as 2 to 3 
feet (Patna), 6 to 8 feet (Darbhangah), 6 to 8 cubits (Din&jpur) : 
the circumference of the trunk is stated to be half a oubit 
(Dinajpur). 
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The Collector of Balaaor states that aobhu is oonsidered to be a most al ob aich. 
exhausting crop to land. After a orop of aobhu» land has to lie fallow for 
fxrom three to five years. As a oonsequenooy a verj high rent (Bs. 10 
per acre) is charged for aohhu land. 

As regards the average quantity of root obtained from each tree, 
in the Din&jpur district we are told that each tree produces on an 
average 1 seer of root. The Collector of Balasor states that an acre 
grows from 2,000 to 4,000 plants, producing from 5 to 10 maunds 
of aohhu. This would give about 1 seer of root for 10 plants, which 
^would seem to imply that the plant is only one-tenth as productive 
in Orissa as in Din&jpur. But the Qnssa returns are probably 
inaccurate. 

The following table embodies all the figures that have been 
stati8tic& received as regards the cost and profits of cultiva- 

tion, the average outturn, and the selling prices 
of the root. The figures in italics are not included in the returns sent 
up from the districts, but have been calculated from the other 
columns. 
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ALORAicH. In the returns from the 24-Pargan&8 40 maunds is given as the 
total outturn from the whole district. We have assumed this to be a 
mistake, and taken 40 maunds per bigha as the outturn, as by this 
means alone it is possible to make the other figures given mutually 
consistent. 

In the Din&jpur figures the price of the root is not stated ; 
^ 1 • X x..^. ^^^ from the figures given of cost and profits, 

nacrepanciesm .tatirtiea ^^ gg^ ^^^^ ^.^j^^^ ^^ ^^^^ ^^^^ j^ ^^^^ 

at Es. 3 per maund. The selling price in the two sub-divisions of 
Din&jpur, jBirganJ and Th&kurg&on, is given at Be. 1 to 1 i and Be. 1 
to Be. 1-4 respectively ; but in the former case the ^oe is said to be 
sometimes double that stated, and, no doubt, the I)in&jpur returns 
have been compiled on the supposition of this higher price. 

The figures from Balasor are obviously erroneous. At the price 
given the produce of an acre would yield between Bs. 50 and Bs. 100 
only, whereas, since the cost of cultivation is given at Bs. 50 and the 
profit at Bs. 120 per acre, the total yield from an acre must be 
Bs. 170. The B&karganj figures are so completely different from 
any of the others as to throw grave doubts on their accuracy. 

Again, there are other obvious disOTcpancies in these returns. 
It seems unlikely, for instance, that in Fal&mau the price of ach should 
be from Bs. 10 to Bs. 15 per maund, whilst in Manbhum, a neigh- 
bouring district^ it should be from Bs. 4 to Bs. 5. 

Omitting returns which differ so widely from the others as to throw 

doubt upon their correctness, as, for example, 
nmmi^ry. thosc from Bdkargauj and Balasor, we may sum 

up these figures as follows :^- 

Cost of caltiyation varies from Bs. 60 to 100 per bigha 

(distributed, of course, over several years). 

Ayerage outturn ... 10 mauuds to 65 maunds per bigha. 

Selling price ... ••• * Be. 1 to Es. 18* per maund. 

Profit ... ... £s. 85 to Bs. 100 per bigha. 

It will thus be seen that the cultivation of al is fairly remunerative. 
The Collector of Balasor remarks that ** a weaver by cultivating an 
acre of achhu is able to recoup himself for all charges of cultivation as 
well as to supply all his home requirements/' 

The selling price depends on the fineness of the root, the thin 

roots being by far the most valuable. In some 
^^fferent quaUties of ^j^^^g ^^^ ^^^j^ stripped from the stem of the 

plant, as also the twigs, are used for dyeing 
purposes, the dye they yield being much inferior to that given by the 
roots. In Maimansinh the juioe of the leaves seems to be occa- 
sionally used as a dye (No. 10836, cotton, reddish brown). From 
Saran the following details of the prices of different qualities of the 
dye-stuff are given :— 

Boots from ^ inch to y^ inch thick, Es. 16 to Es. 18 per maund. 
»» M tV »» *o i 7» »» 1^ to „ 16 „ 



* Dr. Schlich, Ck)n8oryator of Forests, reports that for Henpfal in general the price varies 
from Rs. 6 to Rs. 20 per maund. But as Kb. 20 is higher than the price mentioned in any one 
district, we have omitted it from this summary. 
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Boots thicker than ^ inoh are thrown awaj as worthless. al ob aicb. 

IVom Darbhangah these details are given : — 

Bs. 

Soots (iintoran) ... ... ,., ,., 6 

Bark(chhar) ... ... ... ... 4 

TwigB (powar) ... ... ... ... 3 

As stated above, the plant is generally grown solely for looal use, 

^^ and there is in oonseqnenoe very little trade in it 

t^TiSS^^ '^'^ ^ between one district and another. Of the total 

annual produce of the Din&jpur district, 30,000 
roiannds, fths are exported to Pumiah, Jalp&igurf, and Bangpur, 
adjoining districts ; Jths of the produce of the Sdran district (540 
maunds) is exported into Tirhut; part of the produce of the 
Darbhangah district is exported to Ben&res and Fatn& : all the dye 
produced in the Nadiya district is sent to Calcutta. A certain Quan- 
tity also finds its way from the Patn& Division into the North- West 
Provinces. The Collector of B&karganj reports that in that district 
the ryots sell the roots to mahajans, who export it to the North- 
West Provinces and the Panj&b for its dye, and that the annual 
export to the North- West Provinces is from 12,000 to 15,000 maunds. 
There is no other mention of trade in this dye between one district 
and another. 

No particulars have been received relating to the competition of 
aniline or other foreign dyes with ach, except from B&kcurganj, the 
Collector of which reports that in his district it was formerly cultivated 
over 10,000 to 12,000 bighas of land, but that owing to the import of 
foreign dye-stuffs (P aniline) its cultivation has now almost ceased. 

We may here insert the following extracts from a paper in the 
Asiatic Besearches, vol. IV, (1795), entitled *' On the plant Morinda 
and its uses," by W. Hunter, as embodying the first full account of its 
cultivation and use in dyeing : — 

"Although the plant which is the subject of this essay be not a new species, 
yet, as it is cmtiyatea to a great extent in Mdlwa, and forms an important branch 
of the commerce of that prorince, I hope a particular description of it, with some 
account of its culture and use, will notlbe unacceptable to the Asiatic Society. 

" The adl is a tree of a middling size ; the roof branchy ; the trunk columnaTi 
erect, covered with a scabrous bark. 

'' In Mdkoa it is called dl, and in Oudh it has the name of atchy,^ 

*' The plant grows best in a black rich soil, free from stones, in situations 
moderately moisC not too high, yet sufficiently eleyated to prevent the water of 
the rains m>m stagnating, and where there is near at hand a supply of water 
for the dry months. It is sown about the middle or end of June, after the rain 
has begun to. fall. The ground requires no manure ; it is ploughed twice, or, if 
tough and hard, three times. The seed is sown either broadcast or in drills, 
according to the fancy of the cultivator. The ground is then ploughed over 
again ana harrowed. In one heegah* of ground are sown from IJ to 2i munsff 
of seed. In fifteen or twenty days the young plants spring up ; the field is then 
carefully weeded, and the ground stirred with an iron instrument. This oper- 
ation is repeated at proper mtervals during the first year, and in the dry months 
of that year (that is from January till June) the ground is three or four times 
laid under water. After the first year it requires no further care. In a year the 



" • A measure of one hundred cubits square." 

" t The mun of this country is sixteen teert of eighty rupees weight each. 
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al OB A1CB. plant grows to the height of one or two feet, according to the qnality of the soil. 
In the third year, sometimes in the second, it hears flowers and tmit. The flowers 
appear in June, and the fmit ripens in September or October ; hat the fruit of 
those young trees is not used for seed, as it is said not to produce rigorous plants. 
In the months of Februarjf and March following the thira year, the plants are dug 
up. They dig to the depth of three or four feet ; the root, which is the only valu- 
able XMurt, extending so tar into the ground. The wood of the plant is only used 
for fuel. Sometimes the necessities of the husbandman oblige him to dig the 
crop in the second, or even at the end of the first year ; hut the root is obtained in 
much smaller quantity and less rich in colouring matter than if it had remained 
the regular time. The crop is not much affected by the excess or defect of the 
periodical rains. When it is dug at the end of the third year, one beegah yields 
from four to six maunie^ of the root in a wet state. These are spread on cloths 
and dried in the sun for three or four days, at the end of which time there 
remains of dried root one-third or one-fourth part of the original weight. 

"As the colourrng matter resides chiefly in the bark of the root, the small 
twigs, which contain little wood, bear a higher price than the larger pieces. 

" Therefore, the roots, when dug up, are separated into three kinds — coarse, 
medium, and fine. The coarse sells for one rupee per iiitfji, the medium two or 
three rupees, and the fine four rupees per mun, or four seers for a rupee. 

" In particular fields they leave trees for seed, at the distance of four, five, 
or six cubits. In six years they yield fertile and vigorous seeds. The trees, 
when of that age, are about six inches in diameter and twelve feet high (branches 
included) ; but they continue firuitful for many years, and are said to grow to a 
size not much inferior to that of a mango tree. When the fruit is ripe, it i^^ 
gathered, laid in heaps on the ground, and covered up with straw or other rubbish 
for fifteen or twenty days, in which time the pulp rots and is consumed. It is 
then put into a basket and washed by repeated affusions of water to separate 
the seeds and free them from the remains of the pulpy matter. The husbandman 
who cultivates this plant generally takes care to have on his ground a sufficient 
number of trees for seed. If he is unprovided with these, he may purchase the 
seed immediately after it is prepared for four or five ru{>ees the mun ; but if he 
neglects to purchase till the season of sowing arrives, he may be obliged to pay 
at the rate of two seers per rupee. 

" In the ground on which dl has grown, they sow wheat or other grain for 
five or six years ; and it is observed that the gram sown on this ground thrives 
remarkably, and, while the trees left for seed contLnue small, grain of any kind 
may be sown in their interstices ; but dl would not thrive there. 

" The expense to the cultivator varies considerably in different villages. 
In one, where the plant is cultivated to a considerable extent,t the pateil, or 
zemindar, gave me tne following account of the expense attending the cmtivation 
of one beegah i — 

To the Collector of the district 
To the pateil 

To writers, <Sbo., servants of pateil 
To digging up the root J 



*•• 



Total 



Bb. 


A. 


10 





1 





10 


15 





26 10 



" Now supposing, agreeably to the foregoing account, that a good crop is 
siZ| and a bad one four, maunieff ; that each maun^ yields when dried S^ muns, 
and that in this dried root the coarse at one rupee, the medium at two, and 
the fine at four, are in equal quantities, then the value of the good crop will 
be Ks. 49 and that of the bad one Bs. 32-10-8. The first of these leaves 
Bs. 22-6, the other Bs. 6-0-8, from each beegah. The medium, Bs. 14-3-4, we may 



" * The mauny contains twelve mun9 of this country weight." 
** t Khelana, 74 njiles from Oujein/' 

**t For digging a space eixteen cubits long and 8) cubits bro«d, 
60 to the rupee.'* 



the labourers ar« paid 4| pioe, at 
rupee." _ 
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estimate as the profit of the husbandman, out of which he is to maintain himself al or aiob. 

and his cattle for three years. In this account I have not included the expense 

of seed, as the cultivator is generally supplied with it from his own trees. Had 

he been obliged to purchase it, we must have added eight rupees to the expense 

of cultivation ; but as the crop sustains no damage by remaining in the ground, 

the cultivator can dig it up at nis leisure ; and therefore he generally saves, by 

his own labour, great part of the expense above stated for digging. 

*' In another village,* the cuftivator has the land on much easier terms, only 
paying three rupees for the crop or one rupee yearly to the Collector, There- 
fore ^ the other expenses being supposed the same, the crop only costs him 
£s. 19-10, besides his own maintenance and that of his cattle. 

" Besides the consumption of the root in the manufactures of this province, 
large quantities of it are exported to Guzerat and the northern parts otHindos- 
tan. I have not been able to learn the exact value of this exportation, but have 
reason to believe that it amounts annually to some lakhs of rupees. The dealers, 
who come from those places (especially Ouzerat) to purchase, advance money to 
the cultivator, and when the crop is ready buy it eitner on the ground or after 
it is dug up. In the first case they dig a small portion of the field and, accord- 
ing to tne quantitv it yields, form a judgment on the value of the whole. 

" The methott of dyeing with this root is as follows : the cloth to be dyed is 
thoroughly washed and scoured with an extemporaneous kind of soap-lio made by 
mixing the oil of sesamum with the fossile alkali. Then, supposmg the clota 
(which is generally of a thin texture) to be twen^-six cubits long and one cubit 
broad, the quantities of ingredients will be as follows :— 

" Take of large herf in powder three ounces, mix it well with four pounds 
of water. In this the cloth is to be thoroughly wetted, so that the absorption of 
her may be as equal as possible. It is then to be squeezed and spread in the 
sun for about 48 minutes to dry, taking care that no drop of water fall upon it. 
The cloth, when dried, is of a cream colour. It is kept m this state for tour or 
five days, that the particles of the myrobalan may be more firmly attached. 

" Then take ol powdered alum two ounces, dissolve it in ft ij of water ; wet 
the cloth thoroughly and equally in this solution. Wring it and strike it gently 
on a smooth stone, then spread it for 24 minutes in the sun to dry. When dried 
it is of a pea-green colour; when perfectly dry, it is kept for four days, and then 
washed in^ cold water. To the manner and degree of washing, we are told, great 
attention is to b^ paid, as an error, either in excess or defect, would spoil the 
colour. When washed, it is dried in the sun. 

"The cloth thus prepared is ready to receive the colour, which is prepared 
in the following manner. Put Z\ gallons of water into an uncovered copper vessel 
and set it on a gentle fire ; when it is something more than lukewarm, put in the 
cloth, Along with the colouring ingredients, which have previously been thus 
prepared. Take of dl from one to two seers, according to its quality, powder it, 
and rub it with two ounces of oil of sesamum to each seer ; add of the flowers 
of D,haipryX one-eighth of a seer to each seer of dl, or, instead of D,hawty, one 
ounce and a half of purwds^ in powder. 

" The cloth and colouring ingredients are continued on the fire with a gentle 
heat, gradually increased, for about three hours. Towards the end the water is 
made to boil strongly. By taking up a little of the water and examining its 
colour, as it is dropped in tne vessel, they judge of the success of the process. 
It ought to be of a clay-colour, or a little deeper. If it proves very red, the 
colour would be spoiled, and the remedy is to add a larger proportion otD,haiory, 
During this process the cloth is continually moved by lirfcing part of it with a 



** * £indw€ua. about the same distance from Oujein as the former." 

** t The ehebule ; mtfrobalani maxima obionga angulosa. G. B.*' 

" 1 A shrub which grows wild on the hills and on the banks of the rivulets, where they ara 
formed of a grassy sod. The flowers are of a beautiful red colour, and are gathered both for the use 
of the dyers and of the apothecaries, who give an infusiou of them as a ooolintr medicine. They lose 
their colour in drying, and only yield a slight brownish tincture to water ; so that the benefit 
derived from them in dyeing with dl seems to depend merely on their action as an astrinsrent, 
which 18 oontlrmed by the substitution of punoda, a strong astringent, as an equivalent to Mawrp. 

**§ A kind of gallnut, containing the exuvie of a small insect, found on a species of the Mimosa, 
In JUalwa it is called purwdsy in Marwdr. auocoor, and in the country about Monghpr, purwdn. 
This beinte a stronger astringent, we are told that an exact attention to the proportion of it is more 
neceeaary than to that of the 1>,h9tory. 
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/^^. V , ^-.. ^<i Vi'^/Sk -^L 'mrs 'x 3«r23iu m?n "¥rr.{:*t ± ^voiiji seem 

vn.-'<<^:*8ic4l.T gm?Tr;ir<aL it s ^snuiiiiiUKi process 



^f jtivvssarxtL 3irrH» ir jb9K ^a^imn^ The most 

. . > .^,,. yx^^ ^ v^ ^/s><^ -.14; v/xi i-x *nr^ft or imr isrs ix a Mixture 

^ ;> ///% M/v ><>#-^/y^'V-.. t*se/Cfii «iii ^ry«wt:cig ir necpris^; it is 

. p....,,fi/',^ ^^^^ tfi^ajfjA ix ^& inSjEE. «id cziBiL Sometimee 

t' / /'>/'., * l,o)h4f*. V,,* -^///^uvs. i:sK»*i 'si beb^ sierelj beeped in 

/t /.'/i'^ i'-f^/'f.U f 7>^4vr^ if oseMKcaZj omitted. Thus, in 

'w *' 'f -'ft ^^v/^/v/rv^ f^/( ihffAA tor djiang ia sometiiiieB prepaied 

/./ ^ '/ (/ «^'^/>./^ ^<f hYH f9f rix <faj< in water cont ain ing powdered 

, . ^ / .,,//«, Hiohh, Hit4 ih l/fhkrtU^k thread is sometimeB simply well 

/ ,!,. I ^//'f^ htffHH'fi t'H4tior'Oil tutiid ftod then dried. Some other kind 

/7 ',/f ' ' ' lif* hfuy hh m«mI ihHinful of, or in addition to, the castor-seed : 

/./, / j,in^iinUi Ht'ifht^, ^iih nlMUiti oftrth called khar ('i^), or some other 
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Lind of alkaline earth, may be employed iDstead of, or in addition to^ al or aich. 
lie slieep or oowdung. In Balasor the thread is prepared for dyeing 
[)y l>eing steeped in the juioe of thoroughly ripe pumpkins or water- 
□aelons (boital or kudoo, and panikakh&ru), in the proportion of 1 seer 
3f tbread in \ seer or 16 ounces of pumpkin juice. The following 
processes of preparing the cloth are employed in the districts men- 
tioned : — 

Thread well rabbed with a miztnre of charred eastor'Oil seed reduced to 
a paste with water and cowduna, and kept in this paste for two dajs. 
It is next steeped and rabbed daily for 21 days in water made from the 
ashes of the bnoosa of sirgotya (the oil-seed Ouizotia ole^era), boiled in 
this ash water, and finally rinsed in cold water. Proportions : one seer 
thread, one seer castor-oil seed, two chittacks cowdung. (Loh&rdafi;&.) 

Cloth first cleaned and dried ; then mix the aehee of plantain bark and 
leayes with a quantity of water sufficient to wet the cloth to be dyed ; to 
this add caetoiMnl seed fried and pounded, and mix well, and afterwards 
mix with this decoction mustard oil. Steep the cloth in this for one 
night ; in the xnoming wash the cloth in this same decoction, and dry 
it. £epeat this' process of steeping and washing the cloth in the same 
water, and subsequently drying, every day for 15 days. Then wash the 
doth in fresh water. On drying, it is ready to receive the dye. Propor- 
tions : one seer of castor seed for every 60 yards of cloth, one powa of 
mustard oil for every seer in weight of cloth. (Din&jpur.) 

Cloth steeped in a mixtnre of mustard oil and cowdung for one night. 
I^ext day it is dried in the sun, and the next night is steeped in water 
containing the ashes of plantain leaves. Next day it is again dried, and 
on the third night is again steeped in water containing plantain ashes. 
Next day it is washed in soft water and dried in the sun. Proportions : 
cloth one seer, mustard-oil one powa, and cowdung one powa. (B4kar- 
ganj.) 

Cloth or yam is steeped - three or four times in a mixture of oil (castor- 
oil ?) and country salt (the ashes of plants, ^ff?), dried and washed as 
often in soft water. (Euch Behar.) 

Cotton thread is first mixed with oil and aliali, and kept in this state for a 
month. It is then well washed and dried. (Jalpaiguri.) 

Cloth or thread is steeped in a mixture of cold water, castor-oil, a little • 
cowdung, and any oi the alkaline ashes (the ashes of plants) used by 
washermen. At intervals the material is rubbed vigorously about in 
this mixture, then taken out and dried in the sun, and again replaced. 
This is continued for four or five days, when it is washed in cold water, 
and finally dried in the sun. (Cuttack Tributary Mehals.) 

The dyeing solution is prepared by eutting the roots, or sometimes 

only the bark of the roots, into small . pieces^ 
Preparataonofdye. po^ndin^ them weU, or grinding them in a 

dhenkij and steeping or boihng in water. Generally the material 
to be dyed, prepared as above, is boiled with the roots in water, 
but sometimes, after the roots have been treated as above, they are 
taken out and thrown away, and the cloth or thread is simply 
boiled in the water containing the dye extracted by the above process 
from the roots (Din&jpur). A great variety of substances are used 

as mordants or auxiliaries : these are lodh bark or 
es emp oye j^aves, Symplocos racemosa (Lohardag&, Monghyr, 
Balasor), *bhauria or bhauli leaves, Symplocos lucida (Din&jpur, Kuoh 
Behar), latkan bark, Bixa Orellana (£uoh Behar), sood tree bark(F) 
(Sant&l Pargan&s), myrabolans, Terminalia Chebula (Patna Division, 
Monghyr), turmeric, Curcuma tonga (Saran, Darbhangah, Monghyr), 



( 32 ) 

▲LovAicH. alam (Birbhum, DiQ4jpar, Nadiyi, Patni Division), dhao flowers^ 
Woodfordia flortbunda (Darbhangah« MoDghyr), babul, Acacia arabici, 
gnm arabic, and other gums (DarbhangaE, Monghyr), lime (Bogra), 
saltpetre (Monghyr), bohari, Cordia Myxa (Darjiiing), gera, t.e., red- 
ochre (DarbhaDgah), thalthelang bark and leaves, Acacia Intsta (!") 
(Jalp&iguri). Different combinations of these substances are employed 
in various districts. They may be applied to the cloth after the oleaning 
process described above before the application of the dye ; they may be 
mixed with the dye before the cloth is steeped or boiled in it ; they may be 
applied to the cloth along vnth the materials used for cleaning and 
bleaching the cloth ; or, again, the materials required for preparing 
the cloth, these mordants and accessories may all be made into one 
decoction along with the dye-stuff, and the cloth at once steeped or 
boiled in this complex liquid. Most of these materials seem to act 
as mordants in fixing the colour, generally modifying the intensity 
of the red dye produced : the gums are of course employed to give 
tenacity to the colours. These various processes are illustrated in the 
following detailed accounts of dl-dyeing as practised in the districts 
specified. 

In many cases no mordant or auxiliary is used in addition to 
the materials employed for cleaning the cloth previous to the applica- 
tion of the dye. In these cases the root is either pounded fine, or ground, 
and put into water. This may be boiled first, and the cloth theu 
steeped in the hot liquor, or the cloth may be boiled along with it, or 
again the cloth may first be well steeped in this cold decoction and 
afterwards boiled with it. The varieties in these processes are set 
forth in the foUpwing detailed accounts : — 

The clotb, prepared as aboye explained, is boiled in water alonff with the 
powdered bark of the ach roots and then left to steep in this solution 
until it has cooled. (Bardw&n, No. 11241, cotton.) 

The roots, bark, and woodj tissue, together or separately, are cut into 
small pieces and pounded, water is added, and the whole well boiled. 
Into the hot liquor resulting the cloth is then placed to steep for a 
quarter of an hour, taken out, and dried. If the woody tissue of the 
roots without the bark bo taken, a light colour is obtained. (No. 11103, 
cotton, dirty yellow.) If the bark and woody tissue are both taken, a 
darker colour results. (No. 11192, cotton, dirty brownish red.) The 
addition of lime causes the colour to be bright red. (Bogra.) 

The bark of the ach tree, is pounded in a fine powder and a sufficient 
quantity of water added. Into this the cloth, prepared as above, is 
placed, and the whole boiled for about five hours. The cloth is then 
removed, dried in the sun, washed in pure water, and dried again. 
(Hazaribagh.) 

Bark rouglily broken up and boiled with water. When cool, the cloth to 
be dyed is steeped in the liquor. (Pal&mau in lioh&rd&gk.) 

Hoots of plant ground very tme and boiled with water. The extract is a 
deep red solution, which is used for dyeing. (Bankudl, No. 11009, 
cotton, dark red.) 

The powdered roots are boiled in water to produce the dye. (24-Pargana8, 
No. 10501, cotton, dark red ; Jessor, No. 10964, cotton, pink.) 

The bark of achhu root is pounded into a fine powder, and a sufficient 
quantity of water added. In this the prepared cloth is placed and 
allowed to steep for about 24 hours ; the whole is then boiled gently 
for about two or three hours. The cloth is then removed, and dried in 
the sun, washed in pure water, and dried again. (Cuttack Tributary 
MdhalSf Nos. 10966, wool, and 11557, cotton, reddish brown.) 
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In some oases the materials neoessary for .the oleamng and bleach- al ob aics. 
ing^ of the oloth are mized with the dye in one deoootion ux which the 
oloth is steeped : thus— > 

Bark of aeh root (chailij is placed in cold water along with ponnded castor^ 
seed and eowdung and allowed to macerate, ^e decoction is after- 
wards boiled with the material to be dyed. (Singbhdm, No. I0d68« 
cotton, pale red, and No. 10069, cotton, purplish red.) 

In the following cases the mordants or other accessories are 
applied to the cloth after it has been cleaned as above and before it 
is dipped into the dye solution :— * 

A solution is made by boiling 1 seer of lodh leaves and 2 seers ioood'oehee 
with 4 seers water. This is filtered from the residue by making a small 
hole in the bottom of the gurrah. The thread, after being well rubbed 
with charred castor-dil seed and dried, is steeped in the lodh solution 
and dried. This steeping and drying is done four times. 2 seers of 
chyli root bark are then boiled in 4 seers of water. Into this solution 
the dried cloth is dipped and steeped until the proper depth of colour is 
obtained. (Loh&rdag4.*) 

Cloth is first soaked in a preparation of A«rra berries {Terminalia eitrinaf)i 
after partial dmug it is soaked in a mixture of saltpetre, turmeric, 
lodh, babul and other gums: to this the 41 roots and dhao flowers 
are finally added, and the whole boiled. (Monghyr, No. 10848, cotton, 
dark red, with up-country 41 ; No, 10849. cotton, darker red, with 
H&jipur 41.) 

Cloth first soaked in myraJbolan water and dried. After that it is soaked 
in, or stamped with, a thin mixture of water, lodh bark, turmeric, and 
alum, and again dried. It is then lightly washed and dried. It is then 
put into a vessel containing powdered al root in water. This is boiled 
xmtil a red of the required depth is produced. The cloth is then remored, 
dried, washed, and oried again. 
Six yards of cloth require — J seer lodh bark, 

■^ seer turmeric. 

8 tolas alum. 

I seer 41 powder. (S4ran, No. 11216, cotton.) 

Cloth is put into water along with myrabolans, which give it a dirty yellow 
colour. It is then dried and treated with water and alum. It is then 
boiled in a vessel containing powdered 41 in water. (Patna, No. 10489, 
cotton, dark red, 41 alone ; No. 10490, cotton, bright yellow, 41 with 
hurrah ; Nos. 6672 and 10962, cotton.) 

Cloth is steeped in a mixture of hurra (Terminalia Chebula), lodh bark, 
turmeno (Curcuma longa), alum, geru (red ochre), and ^«9» arabic for 
three or four days, after which it is washed in cold water. It is then 
boiled in a vessel containing 41 bark, pounded into a fine powder, mixed 
with dhao fiowers and a sufficient quantity of water. The boiling is 
continued for five hours. The cloth is then removed and dried in the sun ; 
it is then again washed in cold water and dried (5 seers 41, 1 seer dhao 
flower,. 1 seer hurra ; \ seer turmeric, \ seer alum, } seer lodh, t seer 
geru, 1 seer gum arabic.) (T^pur in Darbhangah district.) 

In the following case these dyeing auxiliaries are applied to the 
cloth along with the materials used for cleaning and bleaching the 
cloth before the application of the dye : — 

The cloth is steeped in a mixture of castor 'oil and myraholans for three or 
four days, after which it is washed in cold water. It is then boiled for 



* In the information renxding ohyli root reoeived from Loh6rdag&, the soientiflo name is said 
to be Morinda exserta. But as the cnaili root of the neighbouring districts of Munbhum and 
8ingbh6m is Morinda tinetoria, the Loh&rdagA chyli is assumed to be t>he same. Of the Morinda 
exserta of Roxburgh and others. Hooker remarks in the " Flora of British India," vol. Ill, p. 166 :— 
** Under Roxburgh 6 descriptions are included various forms of Morinda with exserted anthers, of 
which some are referable to oitrifolia and others to the varieties of tinctoria ; and as the churacter of 
the anthers is sexual* this form must be abandoned even as a variety, as Thwaites has pointed out." 

5 
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XL OB AicH. five hours in a vewel containing finely powdered 41 bark mixed with 

dhao flowers and a sufficient quantity of water. Cloth is then removed 
and dried in the tnn ; again washed in cold water and dried. (Darbhan- 
gah, No. 11062, cotton, dark-red.) 

In the following these auxiliaries are made into one solution vnih 
the dye, in whioh the prepared doth is steeped or boiled, or else they 
are added to the dye whilst the process of dyeing is going on : — 

Root of ach is ponnded np with powdered alum and boiled, in the propor- 
tion of 1 chittack alum to ^ seer ach. The cotton to be dyed is steeped 
in this solution. The second day the same quantity of fresh ach root 
is powdered and boiled with^ chittack alum ; the cloth is again steeped 
in the resulting solution. The same thiug is repeated the third and 
fourth days, except that on the third day t chittack of alum is taken, 
and on the fourth i chittack, ^ seer of fresh aeh being used daily to 
giye a fresh solution. After four days' dyeing the process is complete. 
(Birbhum, No. 10971, cotton, pinkish red ; Nos. 4666 and 3517, 
yams.) 

The thread, prepared as aboye by rubbing with charred cattor-oil seed 
and eoiodufiff and steeping in water containing the ashes of the bhoosa of 
sirgooja, is then steeped m a solution made oy boiling 2 seers of lodh 
leaves in 7 seers of water until 6 seers remain and adding 1 seer pow- 
dered chi/li root bark. In this solution the thread is well rubbed and 
then left to steep for 24 hours ; 1 seer of fresh water is then added, 
and the whole boiled till nearly dry. The thread is left in this for 12 
hours> remoyed, rinsed in cold water, and dried in the shade. A fresh 
solution of i seer chyli root bark in lodh leaf water is mad^, in which the 
thread is again boiled and then left to steep for 12 hours. It is again 
remoyed, washed in cold water, and dried in the shade, and is of a 
fine permanent red colour. (Loh4rdag&.) 

Boots of daruharidra cut into pieces 2 or 3 inches long, ground in a dhenki 
and steeped in water. For 5 seers of ground root 6 seers of water are 
used. The roots are then taken out and reground and replaced in the 
same water. This operation of grinding and steeping in water is repeat- 
ed three or four times, after which the roots are remoyed from the water 
and thrown away. In the dye solution thus prepared 2 seers of thread 
or cloth, sometimes cleaned as aboye explained, sometimes without 
cleaning, is steeped for a day. Then 1 powa of the powder of the dry 
leayes of bhauri {Symplocos lucida) is mixed with the dye solution, and 
the whole boiled m an earthen pot and then left to cool. When the 
decoction is quite cool, the cloth is remoyed, washed in cold water, 
and dried. Ihe whole operation is repeated three or four times, using 
fresh materials each time. (Din&jpur, No. 11335, cotton, brownish red ; 
No. 11576, cotton, red; No. 11166 and No. 11840, cotton.) 

Boots ground in a dhenki so as to extract the juice, with which the powdered 
dry leaves of bhauri are mixed. The cloth, cleaned as above, is kept 
in the juice for one night ; on the following day the whole is boiled. The 
boiling is repeated on the second and third day, when the cloth will 
have acquired the proper colour. (Goseya, sub-district of Dinajpur.) 

Roots washed and ground into powder, which is mixed with a small quan- 
tity of water and left to soak in it for three or four days. Powdered 
leaves of bhauri are then mixed with the water. More water is added, 
and the liquid filtered from the residue through a cloth sieve and boiled. 
The cloth to be dyed is first rubbed with oil and the ashes of plantain 
leaves and bark, then washed, and afterwards steeped in the dye solution 
thus prepared. (Birganj, sub-district of Dinajpur.) 

To dye 1 seer of erendi thread, pound 1 powa of alum and mix it with 
4 seers of water ; steep and boil the thread in this, and then dry in the 
sun. Take 4 seers of daruharidrS. root, cut them into pieces, clean 
and grind in a dhenki, then add 4 seers of water. After the roots are 
well soaked in this water they are taken out and thrown away. The 
thread is then steeped in the dye solution remaining and boiled with 
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it antil the whole of the solution is boiled away* A second dje eolation al ob aich. 
is formed as before from fresh roots : the thread is again boiled in 
this, and whilst the boiling is going on the spittle resulting from the 
chewing of ordinary ^<iit, that is, of betel leayes with areca nut, lime, 
and catechu, is spat into the water. ^ The thread is then removed and 
dried. (Rihrk, sub-district of Din&jpur.) 

Paruharidr4 and dried leares of bhauri are pounded together by a dhenki 
or chham. Water is added, and in this the material to be dyed, if endi 
thread, without any preparation, if cotton thread, prepared as above, is 
soaked and boiled for one or two hours, taken out, and dried. (Jal- 
p4iguri.) 

Darnharidra is cut into pieces and boiled in water with endi thread. The 
thread is then dried and again boiled in water with leaves of than the* 




(Jalp&igori.) 

Pound 1 seer of the roots of malancha with 1 chittack of lodh bark and 
steep the whole in water. In this infusion the cloth, prepared as above, 
is steeped once everjr day for three days, and has then acquired a deep red 
colour. (Bakarganj, No. 11243, cotton, red.) 

Bark of fresh roots' of d&ruharidra is bruised and steeped in water along 
with a small quantity of the powdered bark of the latkan-tree (Buta 
Orellana). In this tincture the cloth or yarn, prepared as above, is 
steeped, and the whole boiled. The cloth or yarn is then removed and 
wasned. This process is repeated two or three times before the colour is 
fixed. If powdered bhauli leaves are used instead of the bark of latkan, 
the resulting colour is a deeper red. (Kuo h Behar, No. 12776, cotton, 
pale brownish pink, latkan ; Nos. 12777, cotton, and 12778, woollen 
- yam, dark red, bhauri.) 

Bout of ach and bark of sood (?) are pounded together and well mixed with 
water. The material to be dved, prepared as above, is put in this, and 
the vrhole well stirred up and left alone for 20 or 80 hours : it is then 
boiled, and after cooling the cloth is removed and washed in cold 
water and dried. The result is a light shade of red. By repeating the 
process three or four times a deeper colour is secured. (Santal Parganas.) 

Bark and roots of the plant are ground very fine and mixed with lime and 
the ashes of burnt plants and castor seeds. This mixture is left in 
water for four or five days, and then boiled for a short time. Thfl 
thread to be dyed, prepared as abbve, is then steeped in this decoction 
and afterwards dried. (8ant4lFargan&s.) 

Hoots of aohu steeped in water and mixed with the ashes of burnt achan 
wood or of the roots of chakaiphang. The cloth is soaked in this dye 
for three nights, fresh dye being prepared each night, and then boiled 
in the same liquid, and finally washed in cold water. (Tipperah, 
Nos. 11202 and 11203, cotton.) 

Itoots cut into small pieces and crushed in a dhenki. The crushed roots 
are then pressed between the palms of the hands until the juice exudes. 
This juice is then mixed with a little alum, which causes it to assume 
a fine red colour. (Nadiya.) 

Bark of hardi pounded up and soaked in water ; then mixed with ashes of 
some tree (generally plantain ashes, which contain a large proportion of 
salts), and with the green leaves of the Cordia Myxa (oohari), and 
boiled down. In this dye tincture the article to be dyed is steeped, 
taken out and washed, and then repeatedly steeped and washed again 
until a colour of sufficient intensity is obtained. (Darjiling district P) 

The pounded roots of achhu, Udh bark, and JfcAarpawt t are boiled together, 
and a little castor-oil is added. The thread, prepared as above, is 



* This is probably a mistake for rad, as it ia stated that thantbelang merely beigbtetis the colour 
produced by a&rubaridr& itself. 

t Kharpani, ^^•flf'Tj €110.91^, wbich plays an important part in all dyeing oper- 
ations in Orissa, is the result of boiling down plantain leaves 
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steeped in this infosion. By repeated soakings, the colour is deepened. 
Tne colour is permanent. The proportions are- 
Thread, 1 seer :— achhu, IJ seer or 40 oz. 



kharpani, I » 8 

castor-oil, ^ ,» 4 



If 

99 
ft 



»» 
>9 



(Balaior, No. 4017, cotton yam, dark red ; No. 4018, cotton, pink.) 

The following speoimens in the Economio * Museum have been 
reoeived from the districts specified ; but beyond the fact that they are 
dyed red with 61 no information is given :— 

Noi. 10401, 10806, cotton, M&nbhdm. 

No. 10787, cotton, Midnapur. 

„ 10833, cotton, Balasor. 

M 11061, woollen yam, Pur£. 

Al does not seem to be much used for the preparation of oompound 
colours. Mention of suoh use is, however, made from the Balasor 
district, where a very dark permanent blue colour is imparted to cloth 
by leaving the pounded roots of achhu, lodh, and indigo rejectioDS 
mixed with kharpani to soak for a week ; water is added as required. 
The proportions are— 

Thread 1 seer :— achhn, 2 chittacks or 4 oz. 

lodh, 1 99 2 

indigo rejections, 4 chittacks 8 

kharpani, 2 chittacks 4 

(No. 4016 cotton, blue.) 

By repeated soaking in the tincture the blue becomes almost black. 

A similar method of dyeing blue with indigo, aoosh wood, lime, and 
ieyimaU in K&jsh&hi will be found described under Indigo, p. 124. 
Another method of dyeing blue with indigo, ddmharidrd, and gur is 
described on p. 123. (Din^jpur). 

It is reported from Sdran that " cloth dyed black is prepared in 61 
to render the colour fast," but no particulars are given. 

In addition to its use as a dye, the juice of the leaves of this plant 

is also employed as an ink. We are informed 
^ttioe of loavet usedaa i^.^^ Maimansinh that pundits who keep a tal 

occasionally grow one or two plants round their 
houses and use the juice of their leaves as ink in writing Sanskrit on 
palm leaves. To extract the juice for this purpose a handful of leaves 
IS first squeezed in the hand, then placed in the sun for a quarter of an 
hour, and the juice then extracted by pressure. A piece of cloth dyed 
with the juice from the leaves (No, 10836, cotton, reddish brown) has 
been received from Maimansinh, although it is not evident from the 
letter whether the juice of the leaves is occasionally employed in the 
district for that purpose, or this is only an experiment, 

lies. 6. Morinda citrifolia, Zmn.— Nat. Ord. Bubiacejb. 

Ackhu (Pari). 

Aich, «rt^^ (Hdglf, Midnapur). 

Acb, ^\if (Midnapur). 

In the three districts Puri, Hugli, and Midnapur, the plant 
called achhu, aich, or aoh would seem to be not the Morinda tinctoria. 
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as elsewhere, but apparently the Morinda citrifolia^ a spedies differing aiob. 
very slightly from tne Morinda tinetoria. Apart firom this difference, 
all that is said above relating to the omtiYation of aoh and the 
methods of extracting the dye from the roots or root-bark applies 
equally to this species of Morinda, It is found erowing wild in the 
jungles of the Furi district, and is also cultivated to a slight extent 
in various sub-divisions of that district, but no estimate is attempted 
of the area under cultivation. In Hugli the plant is grown to 
some extent in the neighbourhood of Baidyabati, the estimated 
r. -xi. J ,x^_x.. w®* under cultivation being 100 bighas ; but the 
^ Growth and cultivation, c^y^^tor states that the Cultivation of the plant 

is gradually decreasing, owing, it is said, to the cost of cultivation. 
In Midnapur the area under cultivation is estimated at 10,000 acres. 

From Furi we are told that this species of Morinda grows best 
in ordinary soil, with perhaps a slight admixture of sand. The soil 
commonly called baliza matt by the natives is said to be the most 
favorable. It is, like the Morinda tinctorial cultivated by slips or 
cuttings, which are planted out in ridges at the beginning of the rainy 
season, about June or July (Furi), or at the beginning of the cold 
season, October or November (Midnapur). The ground is previously 
prepared by ploughing and digging, and the plants are inserted on 
the ridges about two or three cubits apart. In Furi from 300 to 400 
plants occur in a man of land, and the plant is grown frequently in 
very large fields of two or three mans in extent. The plants are 
watered regularly until the new leaves shoot, but afterwards they 
require very little care or attention : they grow to the height 
of three or four cubits in two years' time. From Furi we are told 
that the roots are partly dug up in the second year, but only * come to 
perfection in the third or f o^h year ; from Midnapur, that they mature 

fenerally in two years, when their roots are dug out ; and from 
Lugli, that they take three or four years in maturing. 

No information of the cost and profits of cultivation is given 

from Furi or Midnapur, but the Collector of 
OS an pro Hugli gives the following figures :— 

Cost of making the ridges, weeding, and 

tending the plants for three or four 

years ... •*• ... Ss. 50 per bigha. 

Tield of root ... ... ... 20 to 25 maunds per bigha. 

Selling price ... ... ... iRs. 8 to Bs. 9 per maund. 

Profit at end of fonr years ... ... £s. 150 per bigha, 

or Bs. 38 to B 8. 50 per annum. 

He also states that there is a very small quantity of fine root pro- 
duced, which sells at from Es. 25 to Es. 30 per maund. The Collector of 
Midnapur states that the average price of tl^ root in his district is Es. 20 
per maiind. The price of aoh in two neighbouring districts like Midna- 
pur and Hugli can scarcely differ so widely as this. If these 
figures can be relied on, comparing them with those for Morinda 
tincioriaj it would seem that whilst the cost of cultivating this species 
of Morinda is to some extent less than in the case of Morinda tinctoria^ 
the profit is considerably higher ; also that whilst the root in general 
sells at pretty much the same rate^ the finer varieties fetch a much 
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*^*' higher price than in the case of Morinda tinctaria. The yield per bigha 

IB pretty muoh the same in the two cases. 

The aich produced in Puri is all consumed locally, but a large 
anantity of that produced in the Hdgli and Midnapur districts 
finds its way to Calcutta. In the former district all that is locally 
consumed is by the dvers of Chandernagore. 

As in the case of Morinda tinctorial the dull red colouring matter 
of this species resides chiefly in the root-bark, the roots themselves 
being vellow and giving a yellow dye. 

Tne roots are out into small pieces and boiled or steeped in water ; 

Pra tio fd * little alkali is mixed with tne liquid so 

P«» n y«* obtained before its being used as a dye for cotton 

yams and cloths. In Midnapur there is a special class of the people, 

called jugif exclusively engaged in the production of aich dye. 

In the Midnapur district a red dye for home use is produced by 
boiling the juice of small green Jack fruit with aich root and lime. 
With this red dye cloth and the jute used in tying bomb are dyed. 

In the same district aich is used in preparing a purple dye as 
follows : Equal quantities of indigo^ sajimati^ limCy and pieces of aich 
root are steeped in water in a covered pot for four days. The mixture 
ferments and froth collects at the top. This froth is removed, and yarn 
and cloth previously dyed red are steeped in this liquid two or three 
timefi acquiring a purple colour (p. 125). 

uiiuvu Var. M, bracteata^ sp. Roxb. 

Hurdi (Paharia). 
Huldikung (Lepcha). 

This species of Morinda seems to be used as a dye in the Daiji- 
ling district. All the information about it is contained in the follow- 
ing note by Dr. Sohlich, Conservator of Forests for Bengal:—" A large 
shrub found in the Terai and lower hills, chiefly between the Mah&nanda 
and the Tistd rivers. The bark of the roots gives the hurdi dye, 
which is of a red or yellow colour. It is exported into the plains." 
(Gamble's " Trees, Shrubs, &c., of Darjiling," page 49.) This form 
is reduced to Morinda citrijblia in Hooker s " Flora of British India." 

BAN DAttoi. 6. Morinda angustifolia, Roxb. — Nat. Ord. EuBiACEie. 

Ban hard! or hardi (Nepalese and Lepchas in Darjiling district). 
Ckengrung or chenung (Garo Hills). 

The only districts from which we have information of this species 
of Morinda being used as a dye are Darjiling and the Garo Hills 
(Assam). In both these districts the plant grows wild, and is appa- 
rently never cultivated. In the Darjiling district it grows very 
abundantly '' in the open jungles, especially on the drier ridges, from 
the bottom of the hottest valleys. up to about 3,500 feet." It does not 
grow at higher elevations. No particulars as to its growth have been 
received from the Garo Hills, except that the roots are dug up in the 
cold season. 

The Lepchas do not apparently use the root for dyeing purposes 
themselves, but in seasons of great scarcity, or when much impoverished, 
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collect it and carry it for sale to the hdts at Matgarha and Daniling. '^^ °^"^' 
At Matgarha it fetches from Rs. 4 to Bs. 5 per maund ; at JDarji- 
liDg, from Es. 2 to Bs. 2-8 per maund. In the Qaro Hills it is 
sold in small quantities in the hdts at ahout As. 2 per seer. 

In Darjiling the dye is prepared by pounding the bark of the 
. root and boiling it in water ; it is then strained, 

e o 8 o yeing. ^^^ ^j^^ Water boiled over again to the required 

consistency. In the Garo Hills the cotton thread which is dyed with 
ohengrung undergoes a preliminary process of cleaning, resembling that 
usual elsewhere in dl or ach dyeing. The thread is rubbed well with 
pounded sesamum seed and the leaves of bambi or daggal {Sarcochlamys 
pulcherrima, pp. 143, 152), and then left alone for two days ; it is then 
well washed. The dye solution is made by pounding the roots, steeping 
them in water, and then boiling three or four times in succession. Into 
this decoction, when cool, the thread prepared as above is placed, and the 
whole heated gently^ but not boiled, in a pot. When the liquor is cool, thd 
thread is removed and again washed. It is then again steeped in the dye 
liquor, heated, taken out, and washed, and this is repeated two or three 
times until the colour is sufficiently fixed. (No. 12444, cotton yam.) 
The Garos do not dye their clothes with this : the thread is first dyed 
in the way described^ and is afterwards woven into cloth. 

7. Morinda persicsBfolia, Ham. (M. lanceolata) — Nat. Ord. huldikunq. 

BuBIACBiB. 

Dala hnrdi (Paharia). 
Huldikun^ (Lepcha). 

This species of Morinda also grows in the Daijiling district, and is 
said to give a dye similar to that given by the Morinda bracteata men- 
tioned above. (Gamble's " Trees, Shrubs, &c., of Darjiling," page 49.) 

In addition to the information given above relating to the wide- 
spread use of various identified species of the genus Morinda as dyes, 
there are also several reports from the Chittagong Division regarding a 
dye-stufi in extensive use there, which undoubtedly belongs to the same 
genus ; but unfortunately sufficient information has not been received 
to lead to the definite identification of its species. It very probably 
belongs to some one of the four species mentioned above, but it is 
not impossible that it may be a distinct species. Dr. Eing, to whom 
dried specimens of the fiowers, fruit, and leaves of rung-gach were 
forwarded for identification, writes : — " Bung-gach is a species of 
Morinda, probably angmtifolia or exserta, but the specimens are in too 
bad a state to say exactly what species. But there is no doubt as to 
its being a Morinda.^^ (September, 1878.) Mention of the use of 
rung-gach in dyeing red will be found in Lewin's " Hill Tracts of 
Chittagong," p. 122. 

8. Morinda sp. ?— Nat. Ord. Bubiaceje. rung-gach. 

BtLng-gach. 

The Commissioner of the Chittagong Division reports that there is 
no regular cultivation of this plant, which grows wild in the jungle. 
It is, however, grown by a class of weavers near H&thazdri station, 
generally on the banks of tanks and in the enclosures of homesteads. 
The areas covered, if grouped together, might amount to about 9 acres. 
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BuicaoAOB. The land is first thoroughly tilled^ and then ridges are made abont 

two feet high, in which slips or cuttings of the plant are inserted 3 or 
4 feet apart. Nothing else is said about the cultivation of the plant. 

It is also stated that no profit is obtained in the first year of 
planting, but that in subsequent years an acre of such land yields 
a profit of Bs. 40 (annually P), the cost of cidtiyation being Bs. 20. 
It might be inferred from this that part of the roots of the plant was 
dug up every year after the first, jthe plant being allowed to go on 

S growing ; but this is at variance with what is stated in a subsequent 
etter from the Magistrate of Chittagong, who says that ** the roots 
are taken when the plants are some six or seven years old." 

The whole produce is used locally. 

In dyeing with rung-gach, as in the case of other species of 
Morinda^ the cotton cloth or yam is subjected to a preliminary process 
\)f cleaning, resembling those given in detail above. Two processes are 
given : — 

1. For cleaning 5 seers of thread, put 6 seers of a^7i€s in an earthen yyt^ 
in the bottom of which a hole is made ; 6 seers of water are added, 
which is distilled through this whole ; 5 chittacks of karan oil are then 
mixed with the distilled water : the thread is well soaked in this, then 
mbbed hard, and dried. The process is repeated from the beg[inning 
every day for five days, except that no karan oil is mixed with the 
distilled water after the first day. On the 6th daj the thread is kept 
in cold water for two hours and then washed m the usual way by 
dashing it against a wooden board. It is then dried, and is ready for 
the application of the dye. 

2. The thread or linen is to be boiled sufficiently in water to take off any 
grease or dirt that may adhere to it. It is then washed in cold water 
and dried. It is then thoroughly soaked in a mixture of one part 
muttard oil and three parts of a solution obtained by mixing either »ffi/i^ 
ash or mustard plant ash in water, allowing the ash to settle, and then 
decanting the clear solution. After being well soaked, the thread or 
linen is kept out of air under cover for two days and then exposed to 
the sun for three da^s. It is then again soaked in fresh imlit ash or 
mustard plant ash solution twice daily for three days, and exposed again 
to the sun for three days. In the morning and evening the linen is put 
out in the dew. This exposure to the sun and dew is in some cases 
carried on for as long as a month. It is afterwards washed in cold water, 
and is ready for the dye. 

The dye is prepared by cutting the roots of the rung-gaoh into 
small pieces and pounding or grindmg them, then adding water. The 
substuices used as mordants or auxiliaries are kharula bark^ imlit ash^ ash 
of the kalaij mirtinga, or akorjya bamboo (pp. 152, 153). The following 
details are given : — 

Cat 6 seers of the roots of rung-aack into small pieces and wash with 
water : then pound them weU. After the first pounding, wash the roota 
in a pot containing 5 seers gf water ; pound and wash again in the same 
water, repeating the process eight times, till the water is quite red. 
Then Uke 2^ chittacks of the powdered dry bark of the kharula tree 
and add it to this tincture. Soak the thread, cleaned by the procesa 
(1) above, in this, and dry it Then for seven successive da} s boil the 
thread in this dye solution for an hour or so, and afterwards dry it. 
The proportions of the ingredients here given are for 6 seers of thread. 
(No. 11239, cotton, dark red.) 

Cut the roots of rung^ach into small pieces and pound into a powder; 
digest the powder weU with water, and then strain through a cloth. Do 
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the fame thini; vnth the bark of the hill tree hharula. Mix tof^ether the buvq-qacb. 
two filtered lianids : the resalt is the red dye tincture which \% used for 
dyeinf; threaa before it is woven. (No mention is made of any prelim- 
inary process of cleaning the thread.) 
Powder the root of rung-gaek and add to it the solution of the ash of imlit 
tree prepared as above in sufficient quantity to cause the solution to 
assume tne required colour, or the ash of the halai bamboo or of the 
ahorjffa bamboo may be substituted for the imlit ash. The linen 
prepared as above (2), and still wet after its last washing, is soaked in 
this tincture and then kept out of the air for two days. It is then 
exposed to the sun for from three to five days. The process may be 
repeated from the beginning until the reqidred intensity of colour is 
produced. (No. 13581i cotton.) 

In the following additional process the materials required for 
cleaning the cloth are mixed with the dyeing materi^ to form one 
solution : — 

Found \ seer of roots of rung-gach into a pulp ; add to it ^ seer of 
mustard oil and j seer of the ash obtained by burning either the young 
shoots of the mirtinga bamboo or of the kalai bamboo or the green 
wood of the imlit tree. These are well mixed together : in the mixture 
1 seer of thread is soaked and kept in it for three days, after which it is 
dried and washed with pure water to get rid of the oil. The result is a 
fine red colour. 

The Ck)mmiB8ioner of the Ohittagong Division reports that since 
the introduction of foreign dyes and Manchester goods the cultivation 
of the rung-gach has considerably decreased. Its value in 1875 was said 
to be in consequence only half of its former value. 

9. Nyctanthes Arbor-tristis, Zm».— Nat. Ord. Olbace^. binokahab. 

Seph&lOdL, C»rt»t^Wl (Bardwfin and Ohittagong). 

SewU or Seoli, fit^^ (Bardwan, Presidency, Bhdgalpur, and 

Chuti& N&gpur Divisions). 
Shinghar, Singrahar, j^/^ , ftUTTT, flCI»ia^ia (B&jsh&hi, 

Dacca* Orissa, Behar, and Chutid Nagpur). 
Harsinghar (Behar and Chuti& I^agpur). 

This shrub grows plentifully in all parts of Bengal, but seems 
Growtii and cultivation, to gTOW in greatest perfection in hilly jungles. 

It does not appear to be anywhere cultivated 
for the dye which is yielded by the corolla of its flowers, but 
is extensively grown in gardens as an ornamental shrub, and on 
account of the beauty and faint sweet perfume of its flowers, which 
are used in Hindoo worship, being sacred to Siva. It is pro- 
pagated in June or July, either by cuttings or else from seed, 
which has to be plentifully manured with cowdung. It requires little 
oare after being planted, and flowers when two or three years old, from 
July to October. The flowers open at sunset and fall off in the morning, 
when they are gathered from tne ground by women and children and 
used either for the dye or for necklaces for women, or else in 
the worship of the household deities. The corolla-tube is orange, 
and the limb white: the dye is only obtained from the orange 
oorolla-tubes. 
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81N0RAHAR. Tho djo Is generally made only for local use, and ifl very 

fiparingly sold in the bazars. The prioee given 

Prices and trade. 
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There seems to be very little trade in this dye-stuS between 
district and district, but most of that produced in the Santal Pargands is 
said to be exported to Calcutta, whilst from Pal&mau 300 maunds 
out of 900 maunds produced in the five years preceding 1875 is said 
to have been exported to Gayft, Fatna, and Benires, in which districts 
the dye seems to fetch a larger price than elsewhere. 

Preparation of (he dye and process of dyeing. — The white 
limb of the flower is carefully picked off, and the orange corolla-tubes 
remaining are well dried in the sun, sometimes for two or three days, 
and kept till required. The process of dyeing is of the simplest 
possible description, and is almost everywhere the same. The dried 
flowers are either boiled in water or merely steeped in hot water, 
Extraction of dye until the colour is extracted ; the liquid is then 

generally strained through a cloth. The pro- 
portion of water to be employed is variously given as forty times the 
weight of the dye-stuff (Hugli), 4 quarts of water to IBS of dye-stuff 
(Haz&rib&gh), 15 seers of water to 1 seer of the flowers (Loh&rdagd), 
li seers of water to 1 seer of singrahar (Din&jpur) ; but most probably 
no fixed rule is anywhere adopted. The boiling is carried on until 
from |rd to Jrd of the water remains. 

The fabric to be dyed, generally silk, sometimes previously well 
P ^.^ drenched with water, is steeped in this liquid 

yeing. either whilst it is still hot or after it has cooled ; it 

is sometimes boiled with the dye-solution. It is then dried in the shade. 
The resulting colour is bright orange^ the shade of which is deepened 
by further immersions in the liquid. Half a seer of sephalika is 
sufficient to colour 60 yards of cloth of a yard in width. (Hugli.) 

The specimens of cloth thus dyed in the Economic Museum are 
Nos. 6681, 6668, 7546, and 11209, all cotton. 

The colour thus obtained is very fleeting, and no means of fixing 

Auxiliaries employed. ^^ appears to be knowu. In Murshiddbad how- 

ever, a little kmejuwe is added to the dyeing 
liquid, which seems to render the colour less transitory ; and in Dinaj- 
pur alum is added for the same purpose, in the proportion of i tolah 
of alum to 1 seer of the flowers (No. 13786, cotton) ; in Pumiah milk is 
added to the water in which the singrahar is boiled ; and in Jessor 
a little turmeric and lime is said to be added to vary the shade. 

From Bh&galpur mention is made of combinations of singrahar 
with kusum {Carthamua tinctorius)^ with kaaia (protosulphate of iron), 
with indigo^ with kuth {Acacia catechu) and sajimati^ with huldi {Curcuma 
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Ion go) y and with indigo and huldi ; but the ooloura are not stated^ nor smoRAHiB. 
are details given, except in the ease of the oombination of Binj^ahar 
with kusnm, in which it is only stated that the kusum is soaked in cold 
water and the singrahar boiled. 

10. Oldenlandia uxnbellata^ Linn. (Hedyotis umbellatai subbou. 

Xami.)— -Nat. Ord. Bubiacbje. 

Sarbuli. 

Althoueh the root of this plant does not seem to be used at all 
in Bengal for the dye which it yields, yet, as it grows in Purl and 
there seems to be a fair trade in the roots between that distriot and the 
Madras Presidency, where they are extensively used in dyeings the 
information received from Puri is here entered. 

There is apparently considerable confusion as to the scientific name 
of the plant which produces the "ohay-root" of Southern India. 
Balfour says in one place : " Ohay-root is the root of Morinda citrifolia ;" 
in another, *^ ohay-root is the root of a small biennial weed, the Oldenlan^ 
dia umbellatay Linn." Elsewhere he states that the roots of Morinda 
timbellatay linn., are sometimes used instead of chay-root in dyeing 
ootton red ; but under Morinda umbellata he states that the roots of 
this plant yield a yellow dye. The same confusion appears also from 
the remarks in Mr. liotard's Memorandum. Most authorities, how- 
ever, make chay-root the root of the Hedyotis umbellata^ Lamk., which 
is the same as the Oldenlandia umbellata^ linn., and the information 
detailed below agrees with this. 

This plant, the root of which is known as ^' Indian madder " or 

"chay-root," is reported to grow wild in the 
Growth. p^jyj district in sandy soij near the sea. 

" The dye is not extracted in the Furi district, but the roots are 
exported in their rough state to the south, to various places in the 
Madras Presidency. The cost of collection is about Bs. 3 per seer. 
The right to collect the surbuli in Sdtp&r& is farmed by G-ovemment 
for Es. 8 in alternate years.^' 

As stated above, the surbuli root does not seem to be used for 
dyeing purposes at all in Bengal, although extensively used in the 
Madras rresidenoy. An account of its use in the Madras Presidency 
has been received from the Collector of Ganjam. In that district surbuli 
is said to be scarcely used at all for dyeing, but it is extensively used 
in Sigadam and Bazipet in the Yizagapatam district, and also in the 
Godavery and Kistna districts. 

'^ Both old and new white cloths are dyed with ohay-root, but in 
old cloths the resulting colour is not so good as in new, for the fresh- 
ness of the colour dep^ds much on the texture of the fabric." 

„ ^^ , , , . The following descriptions of the process 

Methods of dyemg. employed, differing slightly in detail, are given 

from Ganjam :-— 

To dye a piece of cloth for a woman's garment 16 cubits long, make a mir- 
tnreoili ieers tfinjellyoilt Sto\&9 of alum, 3 seers clear water, and 2 
seers of pulverised chay-root, and wash in this the cloth thrice, on three 
successive days, drying it in the sun after each washing. On the fourth 
day wash the cloth again in clear water and dry in the shade. Then 
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boil the cloth for two honrs in a bath of one viss of pnlrerised cliay-Toot 
and 20 seers water, and then dry in the san : the next day wash the cloth 
in clear water and again dry in the sun. Then again wash the cloth in 
water containing the alkaline ashes used by washermen (called chahali, 
kamum, and kharutn), and again dry in the snn : then wash in clear 
water and dry in the snn. Then boil the cloth for two hours in a bath of 
4 seers pulverised chay-root and 15 seers water, and dry in the sun. 
The next day wash the cloth in clear water and dry. 

l^lb of giwelUf oil is well mixed with as much harem water (i.e., 
the wood-ashes water employed by washermen) as is required and a 
little cowdung in a pot, and the oloth dipped in this. The cloth is 
hung up to dry in the morning sun. It is then subsequently dipped 
twice a day tor six days in karem water alone. It is to l>e dipned 
merely, not steeped, as steeping would damage it. On the seyenth oay 
it is well kneaded in the karem water, washed well in a tank, and dried in 
the sun. 2Sb of well-dried eka^'Toot are then pulyerised, divided into 
two equal portions, and each put in water, the quantity o£ which varies 
according to the depth of colour required. A little alum ib added to 
each solution. The cloth is then boiled in each portion in tarn, and 
is then washed well and dried in the sun. (This is theprooeaa as 
described by the balajis of fierhampore. It is not stated how mnch 
cloth these proportions of the ingredients will dye.) 

(Nob. 18029, 13120, 13121, cotton, all dark red, have been dyed in 
one or other of these two vrajB, but it is not stated which method has 
been followed in each case.) 
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11. Rubia cordifolia, Linn. — Nat. Ord. Bubiacbjb. 

Manjistha, 'T&^l, *«^HF^, i?«wtCT. 

Manjeet. 

Majetti or Mejatti (P) (Assam). 

Moojeetee or Monadista (Jalpdiguri). 

Byhoi (Khasia and Jynteah Hills). 

The information collected regarding Indian madder or manjeet is 
exceedingly fragmentary, and it is impossible now to take measures to 
supplement it. Specimens of the stems and root of the plant have been 
received from Dfirjiling, Jalp4iguri, Maidah, Cuttack, and firom 
several districts of Assam, viz. Nowgong, Lakimpur, and the 
Ebasia and Jynteah Hills, and references to its use as a dye-stuff are 
made in the reports from B&nkurd, Hugli, Midnapur, Maidah, Bh&galpur, 
and Mdnbhum ; but in most of these cases it is not stated whether the 
plant grows in the district in question or is imported from elsewhere for 

use as a dye-stufE. The only definite information 
Growth and cuitiva- as to the growth of the plant comes from DdrjiUng 

and Nowgong. In the DdrjOing district it is des- 
cribed as a small climber, common all over the Ddrjiling hills at elevations 
varving from 3,000 to 7,000 feet, but most abundant between 5,000 
ana 6,000 feet. It is found either creeping along the ground. or 
climbing the trunks of trees in long festoons. rVom Nowgong 
w^ are informed that the crecjper majetti news on the hills 
bordering the Assam valley, whence it is brought down for sale to the 
valleys by the Bhutias, Mishmis, Ndgds, and other hill tribes. The 
plant seems also to grow in the hilly districts of Cuttack, C!huti& 
Nagpur, and Bh&galpur. There is no mention of any cultivation of 
the plants although it seems to have been once cultivated in the 
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Ddrjiling dLstrict, to judge from the following remark of the Deputy vAniiirHA. 
Commiflsioner : — " It used to be extensively cultivated in Ddrjiling 
many years ago, and was exported pretty considerably ; but the trade 
in it has been dying out^ and now, except a petty traffic at the hftts, 
it is not sought after.'' Dr. Sohlioh states that the annual outturn in 
the Ddrjiling district is about 200 maunds (1876) : the Collector of 
Maldah states that about 6 maunds of the dye-stuff are prepared 
annually in his district for local use. 

The prices of the manjeet wood in the various districts are as 
follows : — 

Bdnknra ••• ... Ss. 9 to 10 per maand. 

Hugli ••. ..« Bb. 10 to 12 per maund (imported from 

Calcutta as a drug, not as a dye). 
Daijlling ••• ... Bs. 3 to 3-8 per maund. 

MaJdah — ... Bs. 65 per maund. 

Cuttack ... ... As. 4 per seer of 105 tolas (t.e., about 

Bs. 7-8 per maund). 

The prices in B&nkur&y Hugli, and Cuttack are fairly consistent, but 
the price in Ddrjiling is very much below what obtains elsewhere, 
whilst the price as given by the Collector of Maldah is more than 
five times the highest price in any other district from which we have 
returns. But the Maldah returns, as already frequently pointed out^ 
are uniformly carelessly compiled and totally untrustworthy, unless 
we can assume that in that particular district a state of things obtains 
which is totally distinct from what is found in any other part of 
India. 

There is a slight export trade from India in madder or man- 
„ _^ , . . jeet (including probably Oldenlandia umbeliata) 

Exports and imports. ^ j i ^.j*^ vi • ^ i» j • jj ' 

and also a considerable import of foreign madder. 
Madder is free of duty on the export : imported madder was subject 
to a duty of 7^ per cent previous to August 5th, 1875, afterwards 
diminished to 5 per cent up to March 9th, 1882, after which it was 
altogether removed. The statistics of these exports and imports are 
here given. 
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MAVJi»THA« Preparation of the dye and methods of dyeing. — ^In Bengal it would 

f. 1^ . J i. . Beem that the dye of manjeet is extracted mainly 

Dyo obtained from item. « xi. x j i • n * "^ 

from the stem and only oocanonally from 
the rooty as is the case in the North-West Provinces and elsewhere 
in India. It would seem to result that the manjeet of Bengal 
is rather the Ruhia Munjista of Roxburgh than the Rubia eordifoHa. 
Roxburgh states that the roots, stem^ and larger branches of the Rubia 
Munjista are used for dyeing red,* and that the stem is preferred to the 
root.f This species of Roxburgh is, however, reduced to ^ufriin cordifolia 
in Hookor^s '' Flora of British India/' 

To prepare the dye, the wood of the manjeet is first dried, then 

^ . . crushed and pounded, and then generally boiled 

X rac on o ye. -^[jJn water, but sometimes merely left to steep for 

two or three hours in cold water. The dye solution obtained is of a 

deep red, and is used generally to dye coarse cotton fabrics or the 

thread which is to be woven into such fabrics. 

Alum seems to be universally employed as a mordant except 
., . . in Assam, where, as will be seen below, a process 

, Alumofl mordant. . 3 j. \ j./i. 1 • xi. i. • • -rf 1 

IS adopted different from that m use m Bengal. 
The following report from Cuttack gives in detail the method of dye- 
ing with manjeet there employed : — 

Braise the mannatha and boil with water : on cooling, strain, and mix the 
tincture witu a little alum. Steep the cloth in this, squeeze it well, and 
then take it out and dry it. Eepeat this three or four times, until the 
required colour is attained. To dye 60 yards of cloth a yard wide in this 
way requires 1^ seers of maujistha and 1 chittack of alum. (Cuttack.) 

The following account has been received from Midnapur, into 
which district madder is imported : — 

Madder is cut into verv small chips, which are carefully washed and then 
boiled in water for 6 hours : the water has then become red. The silk or 
cloth to be dyed rod is boiled for 10 minutes in water made alkaline by 
the addition of some ash, generally that of burnt plantain leaves, and is 
then steeped in a solution of alum in water and then drenched several 
times in the red dye, above obtained. 

In Midnapur it is stated that a red dye, used chiefly in dyeing 
pillow or quilt cases, is obtained from boiling madder with iifne. 

In the Darjiling district no mordant seems to be used. 
Dr. Sohlioh says : — " To prepare the dye the plant is well dried, then 
pounded and boiled. As a rule, specially amongst the Lepchas^ it is 
mixed with lac. The cloth to be dyed is then steeped in it.*' 
Elsewhere, however, it is stated that harra and bahera (myrabolan?) 
are used as mordants in dyeing with manjeet, the articles to be dyed 
being steeped in a solution obtained by pounding and boiling these 
before using the manjeet. 

In the Maldah district tari or tori^ described as the ^' astringent 
legumes of a shrub found wild in the jungles of Gour " {mde p. 141), 
is mixed occasionally with manjistha and alum to produce a red 
dye. In combination with iron dross (jhama) tbis mixture of 
manjistha, adum, and tori produces a purple, called begunia^ after the 

* Roxburgh's Flora Indieaj Carey's edition, I, 375. 
t Balfour's Cyclopaedia of India, Rubia cordifolia. 
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begun^ a native vegetable of a deep purple oolour. The method is manjistha. 
as follows : — 

6 seers of iron dross (jhama) are plaoed in a vessel, into which is poured 
the liquor resulting ^om boiling 4 seers of rice-water (kanji) with \ 
seer of parched Indian com (makai). Water is added and the Tessel is 
left out in the sun daily until it8 contents acquire a sweetish taste, 
which takes place in about 15 da^rs. In another yessel 1 seer of 
powdered manjistha wood is boiled in 9 seers of water, and the dye 
18 ready when the water Las been boiled down to one-third of its original 
quantity. In this 1 chittack of alum is boiled before its use. In a third 
vessel tori water is prepared by boiling the fruit of the tori plant (com- 
monly called in the district chamarlati) in water. The material to be 
dyed is first 'jetted in the tori water, which acts as a mordant, and 
then dried in the sun. It is then dipped in the manjistha dye and 
afterwards in the decoction first mentioned, upon which it becomes 
purple. (Maldah.) 

Manjistha is also used in the Darjiling district to produce a 
maroon colour by adding a little indigo to the Uquor in which the man- 
jistha wood has been boiled. 

The method of dyeing with majetti followed in Assam^ generally 
,.,,.,,.. to dye thread to be afterwards woven into cloth, 

Majetti-dyemg in Assam. . j^ described aS folloWS :- 

The dye itself is made by cutting a few dried sticks of majetti into pieces 
and steepiog them in cold water for some hours : a red infusion results. 
The thread or cloth to be dyed is first boiled in water containing the 
pounded bark of the jam-tree (jamon), Eugenia Jambolana, and after- 
wards dried in the sun. It is then steeped in the majetti dye, to which 
is added a mixture* of goatee milk, lime, and kolkhar (a potash extracted 
from plantain ashes) in equal quantity : afterwards the whole is boiled 
gently for about 15 minutes. The doth or thread is then removed and 
dried in the shade. 

The only mention of the use of manjistha with other dyes is from 
Jalp&iguri, in which district it is used as an auxiliary in dyeing endi 
thread red with lac to heighten the colour. The process is described 
under lac (p. 66). A specimen of cotton yam dyed a light purple by 
titaphapur {Polygonum spj) and manjistha has been received from 
Darjiling, but no particulars are given. (No. 10693.) From BhSgal- 
pur mention is made of a combination of manjeet with bakam (CcesaU 
pinia aappan) to produce a permanent red, but no details are given, 

12. Lac-dye* laodti. 

Lac, lahi, laha, laksha, ?P||^, ffW, <^€l, <!J^I. 
La (Sudris of Singbhtim). 
En (Zols of Singbhiim). 
£un^ or rungia. 
Jhun (Dacca). 

The information obtained in the course of the enquiry upon which 
Ho ^^^^ report is based includes very little in addition 

^^ "• to that supplied in Mr. J. E. O'Conor's pamphlet 

on " Lac : production, manufacture, and trade" (Calcutta, 1876). It 
appears to be formed spontaneously in the jungles of most parts of 
Bengal to a greater or less extent ; the only districts in which any 
extensive cultivation takes place being apparently B&nkurd, Birbhum, 

* The quantity of this mixture is given as "a tola or two in weight;" but as neither the weights 
of the other ingredients nor the quantity of cloth is stated, this is useless. 
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LicDTs. Mursbid&b&d, Lohdrdaga, Mdnbhum, and Bingbhum. But fiuoli culti- 

TatioD is oarried on mainly on acoount of the B^ell-lao, and not of the 
lao-dye, which is now apparently unmarketable, having been almost 
completely superseded by cochineal and aniline dyes. 
The trees on which lao is cultivated in Bengal are— 
Sohleichera triguga, Wi/ld, (koosum). 
Butea frondosa, Hoxb, (pal&s). 
Ficus religiosa, Linn, (pipal, aswat, or asood, pakur). 
Zizyphus Juiuba, Lamk. (bor or baer, kool) : Maldah^ Lobdr- 
dagd, Bankurd. 

? (nakur) : Maldah. 

The first two trees (koosum and pal&s) are those most generally 
_, ,.. ,. J used for the purpose, and are said to produce the 

Trees on wbioh reared, vxi ai.*!* i i i j j- 

best lac : the pipal is also largely used, and in 
Birbhum it is apparently the tree on which the principal lao cultivation 
is carried on : the bor, baer, or kool tree is only mentioned in the returns 
from Maldah, Loh&rdagd, and Bankurd as one of many trees used for 
lac production in these districts : the nakur is only mentioned from 
Maldah. 

There are generally two crops in the year : the insects are placed 

on the trees at various periods from October to 
^ jBeaa^of 'sowing' and F^bruaxy, and cover the branches with the resinous 

incrustation in about 5 or 6 months, the crop 
being collected at various times from April to July. As soon as the first 
crop is collected, insects are again put on the trees, and the second crop 
is ready for gathering from October to January. The time of ^ sowing ' 
and ^gathering' seems to vary with the nature of the tree on which 
the lao is reared. Thus, we are informed from M&nbhum that on the 
koosum tree the first sowing takes place in February, the first reaping 
in May, the second reaping in October or November. On the pal&s tree^ 
however, the first sowing takes place in November, and reaping in 
April and October. In some districts fresh twigs containing the insect 
sxe tied on to the trees after the first reaping, to ensure a plentiful 
second crop ; in others, e»g,y Singbhum, portions are left ungathered on 
the trees, and these give rise to the second crop, without any further 
grafting. In this case the second crop is said to be scarcely worth the 
iarouble of collecting. The Collector of Maldah states that in his 
. district the sowing may be oarried on at any period of the year, but 
that from the middle of September to the middle of November, and 
from the middle of January to the middle of March, are the best periods 
for the purpose. This is inconsistent with the information from other 
districts. Owing to the peculiar nature of lac cultivation, it is impos- 
sible to obtain any accurate idea of the area devoted to the purpose or 
of the cost and profitsof cultivation. No district officer has even attempted 
to estimate the area covered by the trees on which the lao insect is 
^^^ reared ; and the estimates sent up of the cost 

^ and profits of cultivation are in all cases advanced 

with much hesitation. The following table condenses all the information 
reoeived on this head, and also contains the estimate of the annual 
produce of each district. 
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tkc-nrt. T)m» figures «& too astmtj to alLofw oi naaj aatljoB, but in eo far 

Coat and xviflte ab. ^ ^^^^ admit ot nmtnal eomparisofi they display 
^ ' tibe ixusoiisisteiusieff nsaal in soch Tetums. For 

exsmpl^f the only two districts in which an estimate of the oost 
and profits of lae ctdtiyotion p« tree is made are Banlniri and 
linrshid&bad. In B4Qknra ^xb cost p«r tree is Ss. 4, in Morshid- 
ibid Bs, 10 ; in B4ntara Qie profits per tree Bs. 2-4, in Mnrshid- 
ibid Bs. 40 — a diSwence sofficunt to present any reliance being 
placed on the aceccraey of ea&ex estimate- The retnnis are rendered 
still less Talnable by the fact that many of the district officers 
have confused ^ stick- lac/ ^lae^ye/ and ^ shell-lae ' together, so that 
it is impossible to tell in many eases whidi is meant Thns the Deputy 
Commisrion^ of M^bhtim reports that 1,60,000 mannds of shell-lac 
are produced annually in his district ; but as in one place he gives the price 
of his shell'Iac as Bs. 13 p^ maund for palis and Bs. 20 per maund 
for koosnm, and these are the same as the prices pterionsly given for the 
raw product from the trees, it is obvious that * shell-lac ' is a mistake for 
* stick'lac/ The Collector of Murshidab&d states in one column that 
the quantity of d^e annually produced is from 2,000 to 4,000 mannds ; 
but as in the next column he reports that the greater portion (of the dye 
produced) is used locally for the manufacture of * choories,' it is obvious 
that he is thinking of stick-lac and not of the lac-dye. The data are 
insufficient to give any general idea of the oost and profits of cultivation 
per tree* The yield per tree depends of course on the eize of the tree, 
and varies greatly for the same tree in different seasons. The Banchi 
Lac Company state that the yield for the same tree varies with the 
seasons from a few seers to several maunds. After the * seed ' is placed 
on the trees the sole remaining cost to the cultivator is apparently 
merely the expense of watching them to prevent the theft of the stiok- 
lao wnen approaching maturity. 

The returns would seem to show that at the time of this compila- 
tion— 

The cogt of eultiration Tsried from Be. 1 to Bs. 4 per maund of stick- 
lao produced ; 

The lelliog price of stick-lac raried from Bs. 10 to Bs. 20 per maand ; 

The pTofiiii of coltiyation yaried from Bs. 9 to Bs. 16 per maund of stick- 
lao produced. 

Lao-dye was in many districts unsaleable ; in others its selling prioe 
Tflried from Rs. 12 to Bs. 40 per maund. Its selliDg prioe is now 
(1U83) from He. 1 to Bs. 10 per maund. 

The greatest lao-produoing districts are apparently the districts 

of the Chutii Nigpur Division, especially 
triltT "" Mdnbhdm and Singbhdm, which export large 

quantities of stiok-lao to Calcutta and to the 
nniglibouritig districts of Midnapur, Binkurd, and Bardw&n, also to 
Mirzaptir iu the North- West Provinces. Thus all the stiek-lao 
tiRtnl fit the factoriDS at Son&mukhi in the Bard wan district is 
imported from Chutii Ntfgpur ; and from 8,000 to 9,000 maunds of 
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stick-lao are imported from ChutU Nippur into the Bdnkor^ district, lao-dti. 
.All other districts in whioh stick-lao is produced in any considerable 
quantity forward the greater portion to Mirzapur and Calcutta, 
some of it, however, finding its way from Calcutta to districts of Bengal 
"where little stick-lao is cultiTated. As regards the quantities of stick- 
lao, shell-lac, and lac-dye which find their way to Calcutta from the 
different districts, no information of any value has been received. 

Preparation of the dye and processes of dyeing. — The following are 
the methods employed by the native dyers of Bengal for preparing 
the dye from the crude stick-lac. These may be divided into three 
stages : (1) the separation of the resin from the wood round which it 
forms an incrustation ; (2) the separation of the dye contained in this 
(lao-dye) from the resin (seed-lac) ; (3) the formation of the dye into 
aolid cakes. 

The first of these objects is obtained by pounding the stick-lao 

_, .. ^ . between stones, or grinding it in some way : the 

from^w^''' °^ '""''' resin separates readily from the twigs, wfiich are 

removed. 

The contained dye is then separated from the resin by pounding 

the resin into a finer powder and leaving it to 
tw^i^*""" °^ ^^^ ^"^ ?oak in pots or troughs of water for periods vary- 
ing from 6 to 24 hours. Q-enerally after the 
first trituration the powdered resin is left to soak by itself, but some- 
times it is rubbed continually under the water to ensure the complete 
separation of the dye from the resin, and fresh water is added at 
intervals. When the dye and the resin are completely separated, 
the thick liquid containing the dye is strained off through a piece 
of coarse cloth, leaving the resin (shell-lac) behind. 

In order to obtain the dye in the form of solid cakes, the liquid 

thus obtained is simply left to settle in vats, at 
^Ponnation of dye into ^j^^ bottom of whioh a thick Sediment forms. 

Sometimes a little lime-water or quicklime is 
added to quicken the formation of this sediment; sometimes a series 
of vats, generally three, one above the other, are employed. The liquid 
is first run into the upper vat, where a sediment is soon formed ; the 
liquid remaining is then run into the second vat, where another sedi- 
ment forms more slowly ; the liquid from this is then run into the lower 
vat, where the precipitation of all that remains of the lac-dye is ensured 
by adding a small quantity of lime-water. (Birbhum, Manbhum.) 

The thick sediment thus obtained is then placed in wooden boxes 
and pressed into the form of cakes. The wooden boxes are sometimes 
lined with cloth to absorb part of the moisture. The cakes are then 
dried by exposure to the air and cut into the required size. These cakes 
constitute the lac-dye of commerce. In some places the dye is made 
into small balls instead of cakes. (Lohardagd.) 

The information received as to the processes of dyeing with lac adopt- 
ed by the native dyers of Bengal is yqtj scanty, and scarcely admits 
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LAcoTs. of being presented as a oonneoted aooount. Lao-dye is used ohiefly to 

^ . dye woollen and silk materials and leather, 

yeing. Where the oakes of lao-dye prepared as above 

are employed, they are first washed and pounded and then generally 
boiled in water for about an hour to give the dye a sufficient 
oonsistenoe, alum and an alkali (generally potash) being added, appar- 
ently to heighten the colour. (Midnapur.) In some districts alum 
is not employed, the dye being merely boiled with saji or wood ashes. 
(Lohdrdagd.) In .B4nkur& the brightening of the colour is apparently 
effected by boiling the dye with, lime juice, in other districts no auxi- 
liary of any kind is employed, the dye being prepared by merely 
steeping the pounded lac in hot water and then straining through a 
cloth. (Jalpdiguri.) Bark of thanthelang {Acacia InUia?)^ which is 
said to be acid, is sometimes employed in Jalp&iguri to heighten the 
colour. (No. 12252, silk.) The liquid obtained as above is sometimes 
allowed to rest, so that impurities may subside to the bottom ; the 
upper part is then poured off and boiled again. (Midnapur.) 

Frequently the dye when required is prepared directly from the 

crude stick-lac, and not from the cakes of dye. 
fro^SSe'aSck.t. ^^^ I^ Maldah the CoUeotor reports that for this 

purpose the stick-lac is ground, and then left to soak 
in water for about six hours (or a whole night) in an earthen vessel^ 
about 12 seers of water being used for about 10 seers of the powdered 
stick-lac. The quantity of water is given as 2 maunds in another 
account. The lac powder is then squeezed and rubbed with the hand 
and 4 or 5 tolas of aajimati are thrown in whilst this is going on, and 
the whole is sometimes well mixed together by rubbing with the feet. 
It is then strained, and the liquid placed in another earthen vessel and 
boiled : afterwards 15 tolas of the strained powder of the bark of the lodh- 
tree {St/mplocos racemosa) are mixed gradually with it, and it is left to 
stand for a day. The scum and froth are then skimmed off, and the 
liquid is strained through a cloth and is ready for use. The liquid dye 
thus obtained is called boL Sometimes this liquid is further mixed with 
hot tamarind- water, prepared by mixing 2^ or 3 seers of tamarind with 1 
maund water. The proportions given are sufficient to dye 16 yards of silk, 
which is simply steeped in the liquid, boiled, and then dried. (No. 4492, 
silk.> The silk-dyers of Bishnupur, in the B&nkur& district, employ a 
similar process for preparing the dye directly from the stick-lac, the only 
differences being that the ground stick-lac is left to soak in water for 
a day, and that, instead of sajimati, alum or a solution of potash is 
employed. There is no mention of lodh-bark, the dye being ready for 
use after the boiling. 

In the Meetapore Jail, Patn&, where lac is used for dyeing woollen 

. , J yams, the following method of preparing the 

byte^to?"" dye-liquid is adopted:— The cake of lao is 

washed clean, broken into small pieces, and then 
rubbed well with a small quantity of water in a large gamlah. Water 
is then added in large quantity to dissolve all the.lac, aniflour'paate^ in 
the proportion of 12 chittacks to 1 seer of the lac-cake, is then added 
to the liquid and the whole left in the sun for four days, apparently to 
induce fermentation. It will be founds on reference to Mr. Liotard's 
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MemorandiiXD, that this addition of flour-paste with a view to fennen- &ao-dtb. 
tation is generally adopted throughout the whole of India where 
woollen materials are to be dyed with lao. No mention of it« however, 
is made in any of the reports from the Bengal districts except that 
referred to above. The methods of preparing the dye-infusion above 
detailed seem to be used indifferently, no ms^ter what material — silk, 
wool, or sometimes cotton — is to be dyed, unless special mention is made 
of the material. 

The woollen and silk materials seem to be generally submitted to 
^, . , X .. 1 a preliminary cleaning and preparation for the 

Cleaxung of materials, j * -i * -l • j* ®j • -j.* mi. a • a j 

dye before being dipped m it. The Supermtend- 
ent of the Meetapore Jail, Patna, reports that woollen yams are 
prepared for the dye as follows : 1 seer of the yarn is steeped in 
sajimati for about 2 hours, then washed in clear water and dried in 
the Bun. When perfectly dry it is again washed in a solution of 
\ chittack of lime in water, and then dried again in the snn. It is 
then ready for the dye. Silk to be dyed with lao is previously boiled 
for about 10 minutes in an alkaline solution, obtained generally by 
soaking the ashes of burnt plantain leaves in water, and then steeped 
in a solution of alum in water. (Midnapur.) 

The silk or woollen materials are simply steeped in the dye-infu- 
sion prepared as above for a longer or shorter period, or sometimes 
boiled with it, as in the process adopted in Maldah explained above. 
In some cases the material is after a time withdrawn from the dye 
and dried, and then again soaked in freshly prepared dye. In Jalp&iguri 
endi thread is soaked in the dye for six hours, then withdrawn and 
dried, and then again soaked for six hours in freshly prepared dye. 

In the Meetapore Jail, Patna, the woollen yarn is allowed to remain 
in the dye-infusion for ten days, being turned every day. After the tenth 
day the yarn is taken out and washed and boiled for six hours in a 
solution of 2 chittaoks (?) of hdh-hark and i chittack ( P ) of huldi 
in li gallons of water. This apparently acts as a mordant, and when 
the yam is dried in the sun it has acquired a permanent red colour. 
(Nos. 12855 and 12856.) The following account is given of the method 
adopted by the Meches of the Darjiling Terai in dyeing silk thread 
red : — " The thread is first mixed with a plant called amlia (p. 151) ; 
these are boiled together for some time. The thread is then dried and 
coloured with lac-dye, and next mixed with the leaves of a plant 
called bhauri {Symplocos thecefolia), and again boiled. When dried, it is of 
a deep red." 

The following specimens of woollen materials dyed with lac, mostly 
from the Bardw&n Division, are in the Economic Museum :— 

Nos. 3440, 4651, Birbhum, dyed with quaUty No. 1 ; 
„ 3441,4652, ditto „ 2; 

„ 3442,4653, ditto „ 3; 

Nos. 2012, Birbhum ; 2028, Cossipore; 7730, Bdnkurd; 8108, 
Bardwdn ; 2007, Assam. 

No. 12941 is a specimen of tusser thread dyed with lac from 
Hoshiarpur, Panjab. 
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LAc-DTE. Lao-dye seems to be rarely employed in combination with other 

dyes to produce compound colours. A specimen of silk dyed a brownish 
)urple by indi(/o and lac was received from the B&jsh&hi Division, 
»ut no details of the process adopted were given. In Jalp&ignn endi 
thread dyed with lac as above without the aid of any auxiliary 
has its colour heightened by boiling it for one or two hours in a 
mixture of monadista [Rubia cordifolia) and bark of lotka {Baccaurea 
aapida ?, p. 138) pounded in water. 

Lac-dye seems to be employed in various parts of Bengal by 

Ueed as a cosmetic. ^^^^^^ women as a cosmetic for dyeing the soles 

of the feet and the palms of the hand or tips of 
the fingers, taking the place of mehndi or henna {Latosonia alba)y which is 
almost universally employed for that purpose. . To prepare this 
cosmetic, pieces of stick-lac are bruised in water, and cakes made either 
of cotton (Murshid&bdd) or of the similar floss covering the seeds 
of the mudar {Calotropis gigantea) are steeped in the water, so that the 
fibres may attract the dye. (Lohardagd.) These are the cakes used as 
cosmetics, either by wetting them and rubbing them on the hands 
and feet, or else by soaking them in water and applying the water to 
the skin. These cakes are called alta, (Murshid&bdd.) 

As regards European capital invested in the manufacture of lao- 

Buropeaix capital ^y® ^* *^® ^^^ ^^®^ ^^^^ ^^P^^ ^^ compiled, 

mention was made in the Collectors' reports 
of the following factories: — One in the Birbhtim district, that of 
Messrs. Farquharson and Campbell, of Ilambazdr, in which very little 
capital was invested in the preparation of the dye, the principal 
business being indigo ; several factories at Sonamukhi, in the Bud- 
bud sub-division of the Bard win district ; the factory of the E&nohi Lao 
Company at Ednchi, in the Lohdrdagd district.; and two factories 
at Dacca. In these, however, as well as in the larger factories at 

Calcutta, less and less attention was being given 

dnSry!"" ""^ ^*''"^^' '"' *« ^^® preparation of the dye, as it was ceasing to 

be remunerative owing to the fact that cochineal 
was rapidly taking its place in Europe and aniline dyes in this country. 
The reports of the Collectors were nearly unanimous in stating that 
wherever aniline dyes were known to the natives, they were rapidly 
superseding lac-dye. The fall in the selling price of lac-dye from 
about Es. ^0 per maund to about Es. 16 in the three or four years 
preceding 1876 is attributed to the simultaneous introduction of 
these cheaper mineral dyes. This has destroyed the local demand for 
lac-dye ; the foreign demand has also been greatly diminished by the 
successful competition of cochineal. Lac-dye was formerly much used 
in dyeing the scarlet tunics of the British army, hunting coats, &o. 
Cochineal has almost entirely superseded it for the former purpose. It 
does not seem, however, to give an equally lasting colour. Lao-dye 
does not readily discolour with perspiration, whereas cochineal does. 
The dedine in the importance of lac-dye, both absolutely and 
Exports. relatively to shell-lac, &c., which Mr. 0*Conor's 

tables show had been going on rapidly during 
the ten years 1866-76, has been continued since, as is seen from 



( 67 ) 

the following tables. A duty of 4 per cent was levied on exports of Lie dts. 
lao-dye up to 27th November, 1874, from which date it has been free of 
duty. Shell-lao, button-lao, stick-lao, and other sorts of lac were subject 
to a duty of 4 per cent on export up to the 14th July, li577, when the 
duty on shell-lao was reduced to Ke. 1-8 per cwt., on button-lac to 
Ke. 1-4 per cwt., and the duty on stiok-lac and other sorts of lac was 
altogether removed. The duty on exports of shell-lac and button-lao 
was removed on 25th February, 1880. On imported lac of all sorts a 
duty of 7i'per cent was levied up to 5th August, 1875, when it was 
lowered to 5 per cent, and removed altogether on 14th July, 1877. 
The first table, compiled from the Annual Accounts of the Trade and 
Navigation of Biitish India, is meant to bring down the information 
contained in Mr. O'Conor's pamphlet to the present date. 
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The total exports, then, of the yarious products of lac are 
follows : — 



t^O-BTI. 



YBAB8. 


Shell-lao. 


8tiok-Iao. 


ButtoD-lae. 


other fonnt. 


Lfto-dye. 




Cwt. 


B8. 


Cwt. 


Bi. 


Cwt. 


Ba. 


Cwt. 


Be. 


Cwt. 


Rs. 


1876-77 ... 


89,879 


48,20,497 


465 


12,798 






19,327 


7,67,913 


19,061 


8,78*666 
















(Button-lao in- 




















cluded.) 






1877-78 ... 


78.876 


28.60.652 


1,S9S 


16,807 


9,107 


8,78,871 


6,700 


1,85.664 


9,670 


8,90,067 


1878-79 ... 


64,408 


22.24,848 


1,409 


18,60A 


17,114 


6,46.061 


141 


2,864 


8,261 


1,96.286 


1879-80 ... 


49.540 


SO.41.8'^5 


1.06S 


18,625 


6.469 


4,85.786 


181 


2,186 


13,790 


2.26,568 


1880-81 ... 


60.842 


48,16.267 


1,340 


22,689 


19.760 


13,08.672 


146 


6,473 


6,304 


1,80^1 


1881-62 ... 


86»4i)0 


55,62,418 


601 


10,764 


26,S;i7 


15.31,945 


841 


8,803 


6,032 


91,968 



The exports of lac-dye from the year 1871-72 to the year 1881*82 
are as follows :— 



Year. 

1871-72 
1872-73 
1873-74 
1874-76 
1875-76 
1876-77 
1877-78 
1878-79 
1879-80 
1880-81 
1881-82 



«•• 



•t • 



••• 



••• 



•It 



»•• 



••• 



••• 



••• 



t«« 



Cwt. 

17,463 

10,427 

9,907 

8,386 

10,668 

19,051 

9.670 

•8,261 

13,790 

6,304 

5,032 



Valae. 

Es. 

7,81,189 
4,68,666 
4,46,612 
3,76,340 
2,66,723 
3,78,666 
2,90,087 
1,96,285 
2,26,668 
1,30,201 
91,968 



Averngt value 
per owt. 

Bs. 

45 

45 

46 

45 

25 

20 

30 

24 

16 

21 

18 



It will thus be seen that there has been a steady decline in the 

quantity exported since 1871-72, except durine 
of ?a^dye. ^ ^^'*^'' the years 1876-77 and 1879-80, when for some 

exceptional reason the export was abnormally 
high.* During the years 1867-68 to 1870-71 the average value 
of exported lac was a little under Bs. 45 per cwt. This was fixed as the 
tariff valuation in 1871, and obtained till 1875, when the duty was 
removed from lac-dye. During the years 1871-75 the great decline 
in the importance of lac-dye had occurred, and since the duty was 
removed the value of the exported lac-dye has fallen to Bs. 18 per cwt.| 
as compared with Bs. 45 per cwt. in the years 1867-71. The trade in 
lac-dye has in fact become of no importance. In illustration we may 
quote the following passages from the Besolutions by the Government 
of Bengal on the Administration Beport from the Chutifi Nagpur and 
Bardw&n Divisions for 1881-82 : — " The lac-dye industry in the 



* Messrs. W. Haworth and Co., of whom enquiries were made as to the cause of these 
abnormally hi^h exports, replied as follows : — ** There was an unusual demand, broiight about 
by some unsatisfactory results in the use of aniline dyes. Prod iction was in consequence much 
stimulated for the time, and became far in excess of the requirements of the tnde : stocks 
became heavy, and the article has since remained a drug in th^ market." (1888) 
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Lohdrdaga district is said to be declining, and the Deputy Commis- 
fiioner reports that the Banohi Lao Company have for some months 
been running the dye off into the fields. It does not pay the oo»t of 
manufacture, haying been completely supplanted in the market by 
aniline dyes." (Calcutta Gazette, 1882, p. 971.) "The supersession 
of lac-dye by English dyes is rapidly diminishing the importance of 
the lac industry of BankurA and BurlAum." {Calcutta Oa%elte, 1882, 
p. 1085.) 

The following plants are also said to yield a red dye ; but the 
information received is so slight as to be scarcely worth reproduction. 
However, such as it is it is here entered : — 

13. Cassia Fistxila, Linn. (Cathartocarpus Fistula, P^r«.)— Nat. Ord. 

Leouminosjs. 

Amnltas. 

The bark of this tree is said to be used to produce a red dye in 
Lohardaga. " Boil the bark, and to each 2 chittacks add 2 tolas of 
alum : a light red is obtained. If the bark (fruit rind P) of pomegranate 
be added, a deep red results." {Vide Tans, p. 165.) 

14. Erythrina indica, Lamk. — Nat. Ord. LEouMiNosiB. 

P&lt^ Mad&r, ntTOT ^W^ \ 

This tree is mentioned in the report from Hdgli as producing 
a red dye. '* The tree grows abundantly in the district. The flowers 
are collected about the end of February, and when dried and boiled 
in water yield a red dye.*' 

16. Hibiscus Bosa-sinensis, Idnn. — ^Nat. Ord. Malvace^b. 

It is mentioned from Hugli that a red dye is obtained by 
children from the flower, which is used in colouring paper. If the 
flowers are rubbed on paper, they give it at first a reddish colour, turn- 
ing immediately into a pretty purple or lilac : the addition of a little 
lime juice or other acid turns this at once into a bright red. Balfonr 
states that the 'flowers of this plant are employed in some parts of 
India in obtaining a black colour, but there is no mention of such use 
in Bengal. 

16. Peristrophe tinctoria, jY.^.— Nat. Ord. Acanthacbjb. 

Detailed information regarding the cultivation, growth, and use 
in dyeing of this plant has been received from Midnapur, in which 
district it seems to give rise to an industry of some imnoitanoe in 
connection with the manufacture of " maslaud " mats. No mention 
of it is, however, made in the returns from any other district. A 
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specimen of the growing plant; was forwarded from Midnapur, and ba«o. 
was identified by Dr. King as Perintrophe timtorM. 

From the aooouut given by the Collector of Midnapur it appears 

Cuitvation. ^^*^ *^^* plant is oultivated in the jurisdic- 

tions of thanas Sabang, Pataspur, Nar^yangarh, 
Panchkuri, and Kaghunathpur by the classes of people called Yaish- 
ndvsy B&itis, Suktis, and Kaibarttas. The plant is propagated 
either by cattings or from seed, but the former method is preferred, 
as the growth is quicker. The ground is dug up with a koddli in 
K4rtik (October-November), and again in the month of Jaishtha 
(May-June) (P) next following, when it is also manured with mud. 
In the month of Ashar (June-July), when the ground has been 
sufficiently moistened by the rain, the cuttings are planted ; they begin 
to grow in about 10 or 12 days. The ground is afterwards dug up 
with a koddli once a month, and weeds are carefully removed. The 
plants grow to a height of about two cubits, and flower in Kdrtik 
(October-November), in which month their twigs and the matted 
extremities of the branches (wt) are lopped off, to be used in dyeing 
the sticks for ^' masland " mats. The twigs are cut into small chips, 
and are then broken into thin pieces by means of adhenki; they 
are then dried in the shade and stored in gunny-bags till 
required. Sometimes a portion of the roots is taken and pounded with 
the twigs. The same plant serves for two or three years. The 
area under cultivation of r&ng is estimated at 1,000 bighas (in a 
previous letter it is given as 2,000 acres), and about 10,000 maunds of 
the dye-stuff are prepared annually. It sells at Bs. 15 per maund. 

Bdng is used exclusively in dyeing the sticks from which '^ mas- 
„„,„„, ^„. land " mats are manufactured The sticks are 

Masland mats. i * j • > i ii ^ i i 

made mto convenient bundles, and pounded 
rang is placed about the parts to be dyed, which are separated 
from the rest by palm-leaf knots at both ends. One seer of pounded 
rang is then mixed with 20 seers of water, and the whole boiled. 
The part of the bundle to be dyed is dipped in this and boiled 
in it for three hours ; then removed and drieds It has acquired a red 
colour. Although exclusively used for this purpose, a piece of 
cloth dyed with rang by way of experiment has been forwarded from 
Midnapur, the process adopted being that described on page 128, 
with the substitution of r4ng for babla bark. (No. 11245, cotton, 
dull red.) 

17. Pterocarpus santalinus, Zi«».— Nat. Ord. Leguminosjb. bakta chan- 

TIAN 

Bakta chandan, ?^sv>if •( I 

" This tree does not apparently grow in Bengal, but its wood (red 
sandal-wood) is imported from the Madras Presidency by way of 
Calcutta, and the colouring matter which it yields is used " to mark 
idols and the forehead in ceremonies. It is sold in the bazar at 
four annas per seer." (Hiigli.) Therein no further mention of it in 
the returns from the various districts, so that it is probably not used 
at all in Bengal as a dye, or only very sparingly. 
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The following mineral Bubstance may here be mentioned as \mng 
oooasionallj employed in giving a red colour to fabrics : — 

18. Bed ochre or red earth* 

Gerimati or geroomati, C^tfi ''(tit i 

This eartb, the impure sesquioxide of iron, is to a slight extent 
used in dyeing fabrics. Mendicants and ascetics colour their clothes 
with an infusion of geri. (Htigli.) In Lohardaga, where it is 
obtained in the par^an& Korambe, it is apparently used when mixed 
with water in dyemg red and brownish red. Its general use, howeyer, 
is in making pigments for hoiise-painting. 

Its price in Cuttack is two annas per seer of 105 tolas. 
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CHAPTER 11. 



Dye-Btuffa giving Yellow Dyes. 



1. Ariocarpns integrifolia. 

2. Biza Orellana. 

3. Butea frondosa. 

4. Cedrela Toona. 

5. Cnrcnma lon^^a. 

6. Curcnma Zedoaria. 

7. Cnrcnma Zernmbet. 

8. Symplocos racemosa. 

9. Symplocos theofolia. 

10. Symplocos snicata (?) 

1 1 . Symplocos pnyllocalyx. 

12. Berberis nepalensis. 



13. Crocns sativna. 

14. Lawsonia alba. 

16. Michelia Champaca. 

16. Plecospermnm spinosnin. 

17. Binee hnldi. 

18. Gaoh hnldi. 

19. Samlick. 



20. Yellow ochre. 



21. Peori or peri rung. 



1. Artocarpus integrifolia, ZtVi/i.— Nat. Ord. Urticacbje. 

Kanthal, #tkt^. 

Information regarding the use of this plant, the well-known 
jack- fruit tree, has been received from Midnapur, Chittagong, B&jsh&hi, 
and Maldah. The Magistrate of Chittagong reports that it is culti- 
vated all over his district. *' A pit is dug and filled with oowdung, 
and in this the jack-seed is inserted in June and July." The cost 
of cultivation is nil, whilst the profits vary from As. 4 to Bs. 2 per tree^ 
realised by the sale of the fruit. The Collector of Midnapur states 
that each jack-fruit realises about 6 pie in his district. 

Both the ff*uit and the wood are nsed as dyes in Bengal. From 
Mr. Liotard^s Memorandum it would seem that a dye is extracted in 
Gudh from the bark : and Balfour mentions that a yellow dye is obtained 
from the r(>o/8 in Sumatra; but the bark and roots are not used for this 
purpose in Bengal. The only information regarding the use of the 
fruit for dyeing is from Midnapur, where it is stated that *' the juice of 

small green jack- fruit boiled with aich root and 
Fruit nsed in djemg. j.^^ produces a red dye, which is used in dyeing 

cloth and jute, the latter for tying bomb (^J," (p. 38). 

The woody reduced to sawdust, seems to be more frequently used 
. , . in dyeing fabrics, generally silks, yellow, either 
Wood a«Ki m dyeing. ^^^^^ ^^ \^ conjunction with alum. 

The jack-wood, stripped of bark and pith, is powdered and boiled, and gives 
a semi-permanent yellow, (Chittagong.) 

\\ seers of sawdust of jack-wood are boiled in 30 seers of water till 12 seers 
remain. When this has cooled, the thread to be dyed is twice dipped in 
it, wmng out, and dried: it acquires a yellow colour. (No. 4405, 
yellowish brown, silk.) (£4jsh&hf.) 

To produce yellow^ hanthal wood and alun^ are employed. (Maldah.) 
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The thread or staff to he dyed is first prepared hy washiog in hot water 
with fuller's earthy drying, and dipping in a solntion of alum, and again 
drying. IJ seers of sawdust and peelings of jack wood are then boiled in 
30 seers of water till 10 seers remain. When it has cooled, the thread 
or cloth is steeped in it for two honrs, then slightly wrung out and dried, 
and then steeped again for two hours. It is then again dried, and washed 
with cold water and dried again. The colour is a not rery permanent 
yellow. (No. 11247 yellow, silk.) (Bajshahi.) 

In Maldah a green dye is prepared from kanthal wood and indigo 
(p. 126). ^ ^ r r y 



lATKAv. 2. Biza Orellana, Linn. — ^Nat. Ord. Bixinb^. 

Latkan, or natkan, v[^9^ (Western and Central districts 
and Orissa) 

Bilatti huldi, cf,xU ^V^ ft^uft TWi^, C^QSl^Q^ 

(Bhagalpur, Orissa, Dacca, Chittagong). 

BuD(i:phul or rungphur (Chutia Nagpur). 
Goolbas (Cuttack). . . 

Jolandhur (A.88am). 

Powassi (Mughs of Chittagong). 

This plant seems to be found to a small extent in most parts of 
the province, either growing in the jungles or cultivated in 
gardens or homesteads. The only district from which definite infor- 
mation has been received as to the extent to which it is cultivated is 
Midnapur. Here the seed is said to be sown when the rains have well 
set in, and after five years the plant is mature, and bears fruit in the 
months of October and November. The approximate area covered by 
Growth and cultivation. ^^ ^f^^s under cultivation is given as 600 acres 

in Midnapur. From Chittagong it is reported 
that the nuts of " bilatti huldi " are ripe in April or May. *' The 
capsules are oblong, bristled pods, somewhat resembling those of 
a chestnut, at first dark green in the East Indian plant, or red in 
the West Indian plant, but as they ripen changing to a dark brown. 
On bursting open they display a red pulp, in which are contained 
from 80 to 40 irregularly-formed seeds, somewhat resembling raisin* 
stones." The pulpy covering round the seeds gives the dye known 
in commerce as arnotto, arnatto, or rocou. 
The prices given are— 



• • • 



ttt 



• » % 



••• 



Ks. 50 per maund* 
•f 2-8 •• 



Midnapur 
Monghyr 

but it does not appear whether these are the prices of the oapsoles 
Pricet. J>^ 0* <^^e seeds themselves ; but probably the 

latter. It is needless to discuss the great discre- 
panoy between these prices. In Mr. Liotard's Memorandum the only 
price mentioned is 8 to 12Ib per rupee (Bangalore), which would be 
from Rs. 7 to Bs. 10 per maund. 

The Collector of Midnapur states that the importation of magenta 
into his district was quite doing away with the cultivation of latkaa— 
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a statement which, as the oolours produced by latkan and magenta are x-aikah. 
quite different) requires explanation. 

Preparation of dye and processes of dyeing . — The following account 
from Ure^s Dictionary may here be given of the preparation of the 
dye from the American plant : — 

" As soon as the pods arrire at maturity, the^r are gathered, divested of their 
husks, and braised. Their pulpy substance, which seems to be the only part 
which constitutes the d^e, is then put into a cistern, with just enough water to 
cover it, and in this situation it remams Cor seren or eight days, or until the 
liquor begins to ferment, which, however,' may require as many weeks, according 
to circumstances. It is then strongly agitated with wooden paddles or beaters, 
to promote the separation of the pulp from the seeds. This operation is continued 
until these have no longer any of the colouring matter adhering to them. It is 
then passed through a sieve, and afterwards boiled, the colouring matter being 
thrown to the surface in the form of scum, or otherwise allowed to subside. 
In either case it is boiled in coppers till reduced to a paste, when it is made into 
cakes and dried. 

" Instead of this long an 1 painful labour, which occasions diseases by the 
putrefaction induced, and whsciji afEords a spoiled product, Leblond proposed 
simply to wash the seeds of the^ bixa till they are entirely deprived of their colour, 
which lies wholly on their surface ; to precipitate the colour by means of vinegar 
or lemon juice, and to boil it tp in the ordinary manner, or to drain it in bags, 
as is practised with indigo. 

'* The experiments which Yanquelin made on the seeds of the bixa, imported 
by Leblond, confirmed the effieacv of the process which he proposed ; and the 
dyers ascertained that the amatto obtained in this manner was worth at least 
four times more than that of commerce ; that, moreover, it was more easily 
employed ; that it required less solvent ; that it gave less trouble in tbe copper, 
and furnished a purer colour. 

" Amatto dissolves better and more readily in alcohol than in water, when it 
is introduced into the yellow varnishes for communicating an orange tint. 

" The decoction of arnatto in water has a strong peculiar odour and a dis- 
agreeable taste. Its colour is yellowish red, and it remains a little turbid. An 
alkaline solution renders its orange-yellow clearer and more agreeable, while a 
small quantity of a whitish substance is separated from it, which remains 
suspended in the liquid. If arnatto be boiled in water along with an alkali, it 
dissolves much better than when alone, and the liquid has an orange hue. 

'* The acids form with this liquor an orange-coloured precipitate, soluble in 
alkalis, which communicate to it a deep orange colour. The supernatant liquor 
retains only a pale yellow hue. 

'* When arnatto is used as a dye, it is always mixed with alkali, which facilitates 
its solution and gives it a colour inclining less to red. The amatto is cut in 
pieces and boiled for some instants in a copper with its own weight of crude 
pearl-ashes, provided the shade wanted does not require less alkali. The cloths 
majT be afterwards dyed in this bath, either by these ingredients alone or by 
adding others to modify the colour ; but amatto is seldom used for woollen, 
because the oolours which it gives are too fugitive, and may be obtained by more 
permanent dyes. Hellot employed it to dye a stuff prepared with alum and tartar, 
but the colour acquired had little permanence. It is almost solely used for 
silks. 

" To make an orange hue, which contains more red than the aurora, it is 
requisite, after dyeing with arnatto, to redden the silks with vinegar, alum, or 
lemon juice. The acid, by saturating the alkali employed for dissolving the 
amatto, destroys the shade of yellow that the alkali had given and restores it to 
its natural colour, which inclines a good deal to red." 

It would thus appear that amotto is only sparingly soluble in 
water, the solution being yellowish red, Amotto is quite insoluble in 
acids, which, on being added to the decoction of arnotto in water, 
precipitate the colouring matter as an orange deposit. The addition of 
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LATKA V. an alkali, either to the decoction of amotto in water or to the precipitate 
formed with acids, dissolves it almost completely, bat takes away the red 
colour, leavijig it almost yellow. Substances dyed in this alkaline solu- 
tion can be rendered orange or yelhwiah red in colour by steeping them 
in an acid solution, which neutralises the alkali and restores the red 
shade. The alkali employed is generally crude pearl-ashes, whilst 
the acid substance is vinegar, alum, or lemon juice. 

In Bengal native dyers use this dye, obtained generally directly 
. from the seeds when required, in dyeing silk and 

Dyeing in ng ootton. But apparently a solution of the dye 

in water alone is invariably employed, no mention of an alkaline 
solution being made in any of the returns. The dye is obtained from 
the seeds either by boiling with water or by merely pounding in 
water. (Lob^rdagd.) In Chittagong the seeds are steeped in water, 
which is afterwards drained off and allowed to evaporate, leaving a 
deposit, which is formed into cakes and kept for use. When required, 
a cake is dissolved in hot water. As far as can be inferred from the 
imperfect returns received, the cloth is generally dyed by merely steep* 
ing in the infusion of the seeds without the aid of any auxiliary at 
all. All the colours produced from latkan are fleeting. The following 
account has been received from Hugli : — 

" The seeds of latkan are put in a Tessel of water. The dyers have no 
definite idea as to the proper proportion of water to be used, bat gener* 
ally the proportion of water to seeds seems to be about 24 : 1 in weight 
The seeds are allowed to remain in the water for 3 or 4 honrs, after 
which they have become soft and elastic. They are then boiled in the 
same water at a moderate heat until about ^th of the water is evaporated. 
The decoction is then removed from the fire and a Hmall quantity of 
alunit milk, and cocoanut water is mixed with it : it is then filtered. 
The cloth to be dyed is first well saturated with water, with the view of 
securing uniformity of colour, and stee|>ed in the dye solution for about 
an hour. It is then removed and dried in the shade, neyer in the sun. 
The colour thus obtained is '' kacha," and fades completely after 7 or 
8 washings ; but if the cloth be kept carefully and not used, it will 
retain its colour for about a year, remaining quite bright for about four 
months." (No. 11168, cotton.) 

In Lohdrdagfi an alkali is employed as an auxiliary, but not to 
dissolve the dye, as it is stated that the cloth, after being steeped in 
the liquor resulting from pounding the seeds in water, is subsequently 
boiled with wood ashes. 

In Maldah acids are employed to redden the colour, as the Collec- 
tor reports that the '^ dye-stufi gives a yellow colour to silks and cottons. 
A red colour is obtained in combination with alum, lemon juiee, and 
toater.^^ 

Latkan does not seem to be much used with other dye-stufiEs. An 
'th th d orange dye is mentioned as being made in Puri 
wi o er yea fey mixing fi^Vwa^i, po/a«, /a^Aaw, a/ttw, and water 
{vide p. 74) . This is stated to be very fleeting. There are in the 
Economic Museum two specimens of yam dyed a very beautiful orange 
(Nos. 12181, cotton, and 12182, silk) by a combination of latkan 
with kaml&guri {Mallotus philippmensis). 

The bark of latkan is employed as a mordant in Kuoh Behar 
in dyeing with d&ruharidr& {Morinda tinctoriay p. 35), 
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3. Butea frondosa^ Rowb.—SBi. Ord. LsouMiKosiS. 

Pal&8, paiis, •frK, u'l'j , ^T'TT^- 

Tesu (flowera), (Orissa and C]iati& N4gpar). 

£68 (M&nbhdm). 

This tree, Bometimes called the '' bastard teak/' grows abundantly 
on the plains all over Bengal. It flowers at various periods from 
February to May, after the age of 7 or 8 years. The dye is extracted 
from the dried flower-petals : it is not, however, of any importance 
as an article of trade, and is rarely sold in the basars. The prices 
given are — 

Fatn& ... Bs. 3 per maund. 

Monghyr •». „ 2-8 „ 

Cuttack ... „ 30-8 „ (Re. 1 per seer of 105 tolas). 

Mdnbhum ••• As. 4 to Be. 1 per maund. 

The price given from Cuttack is obviously inaccurate. The othelr 
_. , . . prices agree fairly well with those given in Mr. 

Pnc« and trade. Jiotard's Memorandum for the rest of India. The 
dye-stuff seems to be exported to a certain extent from the various districts 
to Calcutta ; and from Chutifi Ndgpur, where immense quantities of the 
flower are gathered, a considerable portion is exported to the North- 
West Provinces. About 1,200 maunds of the flower are said to 
have been gathered in the Paldmau sub-division of Lohfodagd during 
the five years preceding 1875. 

Processes of dyeing. — The dye-stuff simply consists of the petals of 

Extraction of d *^® plant, sometimes apparently not even dried. 

nc ono ye. ^j^^ ^^^ .^ extracted either by merely steeping 

them in water or by boiling in water : sometimes by simply pressing 
the flowers with the hands until the juice exudes, or by steeping in 
water and pressing at the same time. 

The cloth to be dyed is sometimes merely steeped in this solution, 
without the use of any auxiliary at all, obtaininfi^ a fleeting orange 
colour (Paldmau, Patna). The process as described from Patna is as 
follows : — 

A ^iven qiuantity of the dye is mixed thoroaffhly with twice as much 
(m weight or volume P) water: half the quantity of water is then 
evaporated, and the remainder allowed to cool. It is then strainsd and 
the cloth- dipped in it. A deeper shade is obtained by repeated 
immersions. (Patna, No. 1120o, cotton.) 

Or alum is employed, either by flrst impregnating the cloth with a 
solution of alum before dipping it in the dye solution (S&ran), or by 
adding it to the dye solution before dipping in the cloth (Chutid 
N^gpur, Loh&rdagfi) as explained in the following process : — 

Petals dried in the shade and boiled in water in the proportion of 
1 seer of flowers to 4 seers of water, until 2 seers remain. 4 tolas of 
alum are next added. The cloth is steeped in this solution and then 
dried in the shade. 

Sometimes lime is used as well as alum, and this is said to darken 
the colour (Chittagong, Mfinbhum, Dindjpur), (Nos. 11365, 11553, 

10 






TOOM. 
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11554, 11555, ootton, from Mlnbhdm). This method is employed in 
the ChittagODg DiTrision for dyeing paper toys. The method adopted 
in Din&jpor is desmhed as follows : — 

The flowers are £reed from the ealyx and vistils and dried in the 
son: they are then thoroo^^y washed and cleaned. 1 seer of the 
cleaned flowers is then mbbed in 1^ seers of water for a time, 
and the liquid is then separated from the flowers. 2 tolas of slaked 
lime and a small quantity of alum are added to this Uqaid. The 
cloth is then steeped in the mixture, worked about in it, then remoyed 
and dried in the shade. (No. 13784, cotton). 

Or an alkali, generally sajifnatij is employed with the alum. (Maldah, 
B&ran : No. 11217, Sdran, ootton.) This also darkens the colour, 
producing an orange red. This is in aooordance with Roxburgh's experi- 
ments (flora Indioa, Clarke's reprint, p. 540), who foimd that the dye- 
stuff with alum gave a heautiful bright yellow, which is changed to a 
deep reddish orange by the addition of an alkali. In the latter two 
cases the alum and lime, or alum and alkali, are added to the dye 
liquid before dipping in the cloth. 

The only other dye-stufib that are mentioned as being used with 
Pshis with othe d parfs are hari (Terminalia Chebula)^ latkan (seed- 

^^ pods of Biica OreUana)^ and lodh {SymplocoB 
racemosa). Hari is said to be sometimes mixed with the dye solution, 
as it makes the resulting colour less fleeting (Pal&mau). In Puri we 
are told that ^' an orange dye of a fleeting character is made by 
mixing aajimati^ palds, iafkan^ alumj and water." The following 
detailed account of the methods employed in dyeing woollen yams 
yellow has been received from the Meetapore Jail, Patna : — 

1 seer of woollen yam is steeped in sajimaii water for about two 
hours and then washed. 6 chittacks of pards flowers are put in a 
gumlah along with 10 seers of water for three days : 2 chittacks of 
lodh are then added, and the whole boiled thoroughly in a gurrah for 
about an hour and a half. The yarn is then put in this solution, and the 
whole boiled again for three or four hours. The yam is then taken out 
and steeped in sajimati water, prepared from 2 chittacks of sajimati 
and 6 seers of water. It is then removed and washed well in clean water 
and dried in the sun. The dye resulting is a pucka yellow, called 

jurda (w^^). (No. 12852*) 

If the yam after being boiled in the d ve solution is washed in clean 
water and dried, without being steeped in tne sajimati water, the colour 

called haddmi (^TTTi^) is obtained, which is also pucka. (No. 128530 

From Bh&galpur mention is made of a combination of pal&d with 
indigoy but no details are given. 

4. Oedrela Toona., Boxb. — Nat. Ord. Mbliacejb. 

Toon. 

Information regarding this tree, and that very meagre, has only 

^ ^ ,.. X.. heen received from the Fatn&, Bhagalpur, and 

Growth and cultivation, ^.j^^^j^ mg^ut Divisions, although it seems to be 

found sparingly in most parts of Bengal, It is cultivated to a certain 
extent, and is also found as a jungle product. Its value arises jnainly from 
its wood, *^ which is made into furniture of all kinds, and is much 
admired for its close grain and beautiful colour , resembling mahofi;any, to 
which it is deemed equivalent." The fruit and bark are also of use for 
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medioinal purposes, the bark being powerfiilly astringent. A yellow too>. 
dje is eztraoted from the white fragrant ^u^ertf, which appear in Maroh 
and April (Loh&rdag&), but is apparently verj little uiBed, and the 
tree does not seem to be anywhere oultivated for the sake of the dye. 
A red (P) dye is also extraoted from the seed (Pal&mau). 

The flowers and seeds are soaroely a marketable conmiodity, but 
the following prioes are given : — 

Bs. ▲. p. 

S&ran and Darbhangah (flowers) ... 8 6 per mannd. 

MoDghjr ( If ) ... 10 » 

Falamau (LoyLrdag&) (seedP ) ... 8 10 „ 

It is stated that in Pal&mau 120 maunds were produced during 

the five years preceding 1875. This must mean 
pnces and trade. ^^Q maunds of flowcrs, as it is subsequently stated 

that 50 or 60 maunds of seed are exported annually, ** chiefly to Behar 
markets — Gay&> D&udnagar, Fatnfi, and S&sser&m.'' But there is great 
confusion in this statement, and it is impossible to tell in each instance 
whether seeds or flowers, or both, are meant. 

The dye is extraoted generally from the flowers or from the 

TT^^^^nnnf^^A ^^^ ^^°® (Ohuti4 N4gpur sub-division of 
Extracuonof dye. Lofa&rdagi), Or from the seed (Paldmau) ; but it 

seems to be very sparingly used, generally by the poorer classes of 
people, and not by professional dyers. The flowers, or the calyces 
alone, are simply boiled in water to extract the dye. The proportions 
are given from Chutia N&gpur (Loh&rdag&) and from I^atud, but 
differ widely. From the former we are told that 1 seer of flowers is 
put in 15 seers of water and the whole boiled till 5 seers only remain ; 
from the latter, that ^^ to the flowers twice as much water (in weight or 
volume ?) is added and the whole boiled till half the liquid remains : 
the solution is then strained." When the seeds are employed they are 
simply pounded and boiled in water (Pal&mau). 

The cloth to be dyed is merely steeped in the solution so obtained, 
and no auxiliary of any kind is employed. The resulting colour is a 
very fleeting yellow. (No. 6669, Muzaffarpur : No. 7545, Darbhangah ; 
No. 11210, Patna : all cotton.) 

Mr. Buck states in his report that the dye extracted from the seed 
is red; but no reference to this is contained in any of the returns 
received. 

In S&ran and Darbhangah the toon dye is rarely employed 
. separately, but is mixed with turmeric to produce 

n wi o er yea. ^ ^^^p yellow dye called basanti (No. 6680, cotton, 

Darbhangah). The baaanti of Cawnpur is made in the same way with 
the addition of lime and acidulated water {vide Mr. Buck's Beport, 
page 29). It is probable that these two latter ingredients are also used 
in Saran and Darbhangah, but have been omitted from the statement 
by inadvertence. 

In Chutia N&gpur (Loh&rdag&), cloth previously dyed yellow with 
toon flowers as above is dyed red oy steeping it in a solution obtained 
by adding water to a paste made by grinding together pan leaves^ 
kuthj mpdriy and chimdy as if for eating (p. 132). - 
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■mi. 5. Carcuma longa^ Linn. — Nat. Oid. Scitaminkjb. 

Haridis, ^fltVl- 

Halud, ^e^Jf, (Bardw&n Dmsion). 

This valuably plant iaoultiyatedeTerywIiere in Bengal, but mostly 
for nse as a oondunent, although it is extensively employed in dyeing. 
It is generally grown in gardens or homesteads for home consumption. 
As it is usually grown with other crops, it is difficult to estimate the 
precise area undw cultivation of turmeric. The following estimates 
have, however, been received :— 

Midnapur ••• .«• ••# 16,000 acres. 

Hugli ••• ••• ... 1,000 bighas. 

24-rargan&s ... ... 500 „ 

E&jsh&hi ... ... 8,000 to 10,000 „ 

Monghyr ... ... ••• 10,000 acres. 

In Bardw&n the cultivation of turmeric is said to be '* extremely 

limited;" in the E&jsh4hi Division it is said to 
row an ya on. |^ growu in all the districts ; in the Chittagong 
Division it is "cultivated everywhere,-" in the Patn& Division it 
is cultivated " to a very limited extent ;" in Bh&galpur it is grown 
** everywhere in small quantities in the neighbourhood of the villages ;" 
in Monghyr it is grown " in large quantities in the western parts of 
the Begu Sar&i sub-dUvision ;" in Orissa it is grown ** everywhere in 
abundance ;" and in Chutid N&gpur (Loh&rdaga) '* the area cultivated 
is small, as the cultivation is confined to Koeries and others who follow 
a similar method of cultivation." 

The account given in Roxburgh's " Flora Indica " of the culti- 
vation of turmeric may here be reproduced: — "The ground must 
be rich, friable, and so high as not to be overflowed during the 
rainy season, such as the Bengalees about Calcutta call danga. It 
is often planted on land where sugarcane grew the preceding year, 
and is deemed a meliorating crop. The soil must be well ploughed 
and cleared of weeds, &o. It is then raised in April and May, accord- 
ing as the rains begin to fall, into ridges nine or ten inches high and 
eighteen or twenty broad, with intervening trenches nine or ten inches 
broad. The cuttiogs or sets, viz. small portions of the fresh root, are 
planted on the tops of the ridges at about eighteen inches or two feet 
asunder. One acre requires about from nine hundred such sets, and 
yields in December and January about two thousand pounds weight 
of the fresh root." 

Judging from Mr. Buck's Eeport and Mr. liotard's Memorandum, 
Roxburgh's description would seem to apply pretty accurately to the 
cultivation of turmeric in all parts of India. It is referred to by the 
Collector of Monghyr as giving an accurate account of the method of 
cultivation adopted in his district ; but the accounts received from other 

districts differ considerably as to the seasons of 
4iireSJ'lfp?'^^*^"''* sowing and of digging up the rhizomes. According 

to this account Uie cuttings or sets, small portions 
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of the fresh root-stook from whioh the plant is reared^ are planted 
in April or May, when the rains begin to fall, and the yield is dug up 
in December or January following. But the following are the seasons 
of planting and of diggmg up the rhiaomes in the districts named : — 



Midnapur 


... April-May. 


Febmary-Maroh. 


Hilglf 


... Febraary-March. 


October-November. 


24.Fargaii£s 


... May. 


February. 


Rk^hihl 


... March- April. 


March-April. 


ChittagoDfc 


... April-May. 




34ran and Darbhangah 


... June. 


March. 


Bh&galpur 


... AugtiKt 


December or earlier. 


Monghyr 


... April-May. 


Deoember-January. 



Loh4rdag6 (Chutii N&gpur) Jane- July. 

So that, if these accounts be correct, the season of planting yaries 
from February to July, and of digging-up from October to Apnl. 

To supplement Boxburgh's account of the cultivation, the follow- 
ing extracts from the district reports may be given. In 24-Parga- 
nds turmeric is planted *' in shady places on high lands well ploughed 
and manured." In Midnapur *' the ground is several times dug up with 
a koddli (native spade) and properly watered before inserting the 
cuttings, and this process of turning up the soil and watering is after- 
wards repeated whenever the ground becomes hard and dry." lu 
Chuti& N&gpTir (Lohdrdag&) <'the soil is well dug to a depth of 
one foot, and well manured with old manure and ashes before the 
cuttings are inserted." InSdran and Darbhangah 'Hhe soil is weeded 
twice after the planting, but no irrigation is necessary." After being 
dug up the rhizomes are boiled in water and dried in the sun to form 
the turmeric ordinarily sold in the Indian bazar. From Hugli we 
are informed that the " raw rhizomes are boiled with cowdung, peeled, 
washed, and dried before they are fit for use. This reduces them to 
half their weight." 

The following table embodies all the information received regard- 
ing cost and profits of cultivation, &c. In it the figures in italics are 
not contained in the original returns, but are calculated from the 
other columns. 
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It will be seen that the cost of oultiYation, omittioff IUJBhdh(| huldi. 

Cost of cuitivatioiu ^^^ ^0"^ I^- 6-8 per bigha (Hu&^Ii) to JEU. 15 
va on. p^^ bigha (BhAgalpur). In lUjshdhi the oofit 
is put down at Bs. 78 per bigha, more than five times the highest 
cost elsewhere. Details are, however, ^ven, showing how this high 
oost is oaloulated ; and the principal item is the price of 12 mannds 
of '* seed-cuttings " at Bs. 6 per maund, giving Bs. 72 under 
this head. No details as to how the cost is calculated are given 
from the other districts. It is probable that the expense of the 
rhizomes required for planting is omitted from these other estimates, 
and that what is required lor planting is set aside from the crop 
of the year, and its price not taken into account in estimating 
the sum realised We may observe that in the estimate given in 
Mr. Buck's Beport of the cost in the Oawnpore district no mention is 
made of the price of the rhizomes for cuttings ; the cost is given at Bs. 19 
per bigha (^ acre), or about Bs. 11 for a bigha reckoned as ^rd acre. 
This agrees with the cost given above, except for B^jsh&hi. In the 
reports from Oudh, in Mr. Liotard's Memorandum, the cost is given as 
varying from Bs. 5 to Bs. 26 per acre, which is considerably less than 
in Bengal. In Chittagong the cost is given as nothiniC) the cultivator 
tilling the ground and attending to the plant himself. 

The yield per bigha is variously given as from 8 maunda 
Yield (Hugli) to 18 maunds (B&jshdhi). But these 

figures cannot be compared together, as it is 
doubtful in many cases whether the yield of fresh rhizomes is meant 
or the yield of prepared turmeric after boiling and drying. From 
Hugli it is stated that the yield is from 8 to 10 maunds of raw 
rhizomes, which, after being prepared for the market, lose half their 
weight. This would lead, us to infer that the larger figures given 
are the yield of raw rhizomes, whilst the smaller are probably the yield 
of prepared turmeric. If we adopt this explanation, the yield of 
raw turmeric would seem to vary from 8 to 17 maunds per bigha, 
and of prepared turmeric from 4 to 9 maunds per bigha. in order to 
make the figures from Monghyr mutually consistent, it would be 
necessary that the yield per bigha should be from 2 to 6 maunds 
(prepared turmeric P), and similarly the yield in the 24-Pargan&s must 
be about 6 maunds per bigha (prepared turmeric P). According to Box- 
burgh's account quoted above^ the yield is about 2,000Ib of fresh 
rhizomes per acre, or a little over 8 maunds per bigha, which is under 
the average of the abova Mr. Buck states that in the Cawnpore district 
the yield is about 2^ maunas of dried turmeric for a bigha reckoned as 
^rd acre. In Oudh Mr. Liotard's figures would seem to show that 
the yield varies from 4 to 11 maunds per bigha (prepared or raw P). 
The selling price is given as varying from Bs. 2-8 per maund 
Seiiinir rice. (Chittagong) to Bs. lOper maund (Miduapur and 

^" Monghyr). Here again comparison is impos- 

sible, as it is in many cases doubtful whether it is the price of the 
prepared turmeric or of the raw rhizomes as dug up that is meant, both 
being apparently sold. From the Chittagong returns it would seem 
that the prepared turmeric fetches more than twice that realised for 
the raw turmeric. It seems probable, then, that the lower prices given 
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■vLDi. (Bs. 2-'8 to Bs. 4 per maand) are for the raw turmeric, and the higher 

prices (Rs. 6 to Rs. 13 per maund) for the prepared tunnerio. Mr. Buck 
gives Bs. 9 per maund as the price of the dried turmeric, which is fairly 
consistent with this. In Ondh the price is given as from Bs. 10 to 
Bs. 14. Obviously this must be the dried turmeric. 

The profit is given from Bs. 10 per bigha (24-Pargan&ft^ to 
Bs. 50 per bigha (Monghyr). In Chittagong it is given at 1| pies 
per plant. Taking Boxburgh's statement that 900 plants are grown 
on an acre, or 300 on the standard bigha, this would give a profit of 
about Bs. 2-6 per bigha — considerably less than elsewnere. Mr. Buck 
gives the profit in the Cawupore district as Rs. 17 per -f th acre, which 
would give Bs. 10 per bigha of |rd acre. The Oudh returns would 
seem to show a profit of from Bs. 2 to Bs. 21 per acre — considerably 
less than the above. 

We may notice that, except in the B&jshdhi estimates, the root- 
stock required as ** seed" for the subsequent year's crop is not deducted 
from the yield per acre, but the profits are calculated as if the whole 
yield were sold, whilst no account is apparently taken, in estimating the 
cost of the crop, of the cost of root-stock for '^ seed," which in this case would 
have to be bought. The same remark applies to the Oawnpore returns 
in Mr. Buck's Beport. We may note also that the only return of 
the quantity of root-stock required for the sets is from Bdjshdhi, where 
it is stated to be 12 maunds per bigha. In the Cawnpore returns 
it is given as 250tb per acre, or a little over 1 maund per standard 
bigha. It is probable that the 12 maunds per bigha is far too high an 
estimate. 

The following table gives the exports of turmeric from Indian 

Exports. E?^*'® ^^^ ^^^ years from 1876-77 to 1881-82. 

Turmeric is free of duty on the export. Prom the 
tables it will be seen that the export trade in turmeric is rapidly 
declining, the quantity exported in 1881-82 being less than half that 
exported in 1878-79, whilst the value per owt. also has similarly declined. 
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HULDI. 



There is a very slight import of turmeric, the figures of which may 
here he given. Imported turmeric was subject up to 5th August, 1875, 
to a duty of 7^ per cent, then lowered to 5 per cent, and removed 
altogether after the 9th March, 1882. 
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Extraction of dye and processea of d'ymgr.— »Turmerio itself yields huldi. 
a yellow dye of a fleeting oharaoter, but it is prinoipally used as an 
auxiliary to other dye-stufiPs. From Hugli it is reported that '^ formerly 
on festive occasions an infusion of turmeric was used in dyeing 
garments, but magenta has now taken its place. At present turmeric 
is used as a dye for colouring country-made paper." It is used 
only by the lower classes for dyeing their garments for weddings 
or other festive occasions^ for which permanency of colour is not 
requisite. The rhizomes are simply soaked and pounded in water to 
extract the dye. (Nos. 4646, 6682, and 7547, cotton.) 

Sometimes alum is added to the infusion, which apparently tends 
to make the yellow purer, destroying any shade of red. The following 
description of the process has been received from Ghuti& N&gpur 
(Lohardagd) : — 

1 seer of huldi is steeped for 24 hours in 1 seer of sour milk; the 
outer covering of the root is then removed, and the root pounded up 
with i seer milk ; water is then added, and the whole strained through 
a cloth ; to this solution 2 tolas alum are added ; the cloth to be dyed 
is steeped in this, and, on removal, is dried in the shade. The colour 
is a pure yellow. 

The Collector of Maldah gives the following formula for producing 
yellow — turmeric^ alum^ and rice-water, A process of dyeing yellow 
with gaeh huldi, turmeric^ jooree, and alum, employed ,in Ghittagong, 
will be found described on p. 91. 

. Or an acid, such as the juice of the lime or lemon, is sometimes 
added, as in the following accoimt of another process adopted in 
Chutid Ndgpur (Lohdrdag4) : — 

1 seer of huldi is pounded up with water, then strained, and \ seer 
of any acid, such as /tm^ jimeff, iour milk, &c., is added. The cloth is 
steeped in this, and, on removal, dried in the shade. This gives a darker 
shade of yellov). 

The native dyers of Calcutta produce a brilliant yellow, called 
basanti rang, by a mixture of turmeric, sajimati, and lemon or lime 
Juice, Here the acid is apparently used to correct the red tint produced 
always where an alkali acts on turmeric. (No. 12180, silk yarn.) 

Here also we may describe a process adopted in Mongbyr for 
dyeing yellow : — 

2} seers of mahooah bark (Bassia latifolia), 
2^ „ mango „ (Mangifera indica) , 

IJ „ pomegranate „ (Punica Oranaium), 
1^ ,, kuchnar „ (Bauhinia variegata)^ 

are pounded up and mixed weU with 5 seers of water. The li(juid is 
then strained and boiled until it forms a thick paste, to which, while hot, 
10 chittacks of powdered A w/c?t, IJ seers of sajimati, and 6 chittacks of 
alum are added. Let this drain, through a coarse cloth, and then make 
up into balls or cakes. These cakes are called pili rung. This process 
gives li seers of pili rung. 

To dye 1 square yard of cloth with pili rung, dissolve Jrd chittack of 
pili in 4 chittacks or Jft of hot water ; in this soak the cloth well. It 
acquires a dark brown colour. Dip it then into lime juice and water, 
when it immediately changes into a bright yellow, (No. 11063, cotton.) 



Harra (Termitialia Ckebala) is Bometiinefl used as an aoxUiaty in 
dyeing yellow with tozmerio, as in tlie following aooount from, the 
Meetapore Jail, Patna: — 

1 seer of woollen Tarn ia steeped in tajimati water for abont 2 honrs. 

then WBilied. Then 4 chittacba of huldi and 'i chittaclcs karra ue 

placed in a gntalaL. with S seer* of wat«', and ths yam is steeped in 

the liqnor for 13 honrs. The jam is then remoTed tatA dried in the 

shade. The lesnlt U the jellow called pumba, which lows its oolonr if 

exposed to the sun and cannot stand washing. If the resnlting colour 

has a reddish tinge, this is rectified bj washing it in alu» water, 

which brings it ont a bright yellow. (No. 12854 P) 

The Tehsildar of Terai gives the following aooount of the method 

employed by the Meohes in the DarjOing Terai for dyeing silk 

thread yellow : — 

The silk thread is boiled with turmeric powder; it is then mixed with 

the powdered bark of gamhenafong (p. 90), a tree growing in the 

jnngles. The thread is then dried in the sod, and afterwards mixed with 

the bark of another tree, esXi.iAkhoidai{8smploco»racemota% andb<»led. 

The principal compound colour in the prodnotion of which tor- 

. . merio is employed is grem in combination with 

''™' " indigo. The dye-stofia are either all mixed 

together and the cloth dipped in the compound solution, or the doth 

is first dyed with indigo and then dipped in a solution of hold!. 

The former process is reported from Ohutid NAgpnr (Loh&rdag&) : — 

If to the water employed in the two processes above mentioned for dyeing 
yellow with tarmeric a little alam and indigo be added, a green colour 
called dhani is obtained. 
Examples of the second process are given from Midnapar and 
Darjfling as follows : — 

Tarmeric and alunt are dissolved in water, and the thread or cloth of 
silk or cotton previonsly dyed with indigo is drenched in this solntioa 
and dyed green. (Kidnapnr). 
The leaves of the plant called "singen" by the Bhntiahs {Sftmploeot 
tttcida ?) are gronnd and boiled in water with the thread to be coloored. 
The cloth or yam is then dried, soaked in wat«r with indigo, and kept 
for 6 or 6 days. It is then again boiled with huldi in water. (No. 13790, 

cotton.) 

The process adopted in the Meetapore Jail, Pataa, for dyeing the 

shades of green known as haraaabvj and diani 

^Tunceno ».th other ^jj ^ j^und detailed under indigo (p. 126). 

The following additional speoimeus dyed green 

with indigo and turmerio are in the Eoonomio Museum, bat the 

processes are not given : — 

No. 4491, indigo and turmeric, sUk (Maldah). 

Noa. J 2188, silk yam, and 12189, ootton yam, indigo, tarmeric, 
ind lime juice (Oaloutta native dyers) . 

A combination of indigo, huldi, and singrahar {Nyctanihea Arbor- 
'.ristis) is mentioned as being in use in Bhfigalpur, bat no detuls are 
p^ven. 

Huldi is also used as an auxilian' in dyeing with lao (Meetapore 
Fail, Patna, p. 65) ; in dyeing red with iX, Morinda iinctoria (Monghyr, 
3aran, Darbdngah.p. 33 ); indyeing with safflower, CartAamu* tmc 
'orius (p. 17) ; and m dyeing with toon, Cedrela Toona (p. 75). Men- 
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tion is made from BMgalpur oi a oombination of huldi with singrahar huldi. 
{Nf/ctanthes Arbor'trktis)^ but no details are given, nor istheoolour 
stated. 

6. Curcuma Zedoaria, Boxb. — Nat. Ord. Scitaminba. bunuuldi. 

Palua or bnnliiildi, giQQy ^A^Q^t *lt^f or ^^rBf^. 

Information regarding this speoies of Curcuma^ the wild turmeric, 
has been reoeived m>m Balasor alone. It is said to grow wild every- 
where in this district. It is not used properly as a dye, but only in 
the preparation of the dbir powder {mde p. 4). 

For farther information regarding this plant, we may refer to 
Boxbnrgh's Flora Indica, Clarke's reprint, pp. 8-9. 

7. Ourcuxna Zeruxnbet, Xmn.— Nat. Ord. Scitauixbjb. bh^„. 

Shati, ■^. 
Kuchoor. 

Information regarding this species of Curcuma has been received 
from Maimansinh alone {vide Boxbnrgh's Flora Indica, pp. 7-8). In 
this district it is said not to be cultivated, but to grow spontaneously on 
high waste lands and at the side of roads. ^^The parganils of 
Husainpur and Husain&h&hi and the Madhupur forest are famous for 
the growth of the plants and also for the preparation of the &bir 
powder ('•rff??) from it." Like the Curcuma Zedoaria above mentioned^ 
the root-stock is not properly used as a dye, but in the preparation of the 
ablr powder used in the hoK festival. The description of the prepa- 
ration of this powder in the Maimansinh district is as follows : — 

"The shaU is washed and pounded in a dhenki (C?^). The powder is 
then put into an earthen ressel full of water and allowed to rot. The 
water is afterwards poured off and the powder is dried. It is then 
mixed with the jnice extracted from bakam-wood. This turns it red, 
and it is called abir or holi powder. Shati is gathered for this purpose 
in the month of Pons (December-Jannary)." 

The roots of kuchoor are mentioned as being employed in 
Lohardagfi as an auxiliary in dyeing with kamalagundi {Mallotus 
philippincMiSy p. 19). 

8. Symplocos racemosa, Eojpb, — Nat.^ Ord. SxYRACBiB. lodh. 

Lodh, cfftr, CQ^. 
Lodhra (M&nbhtim). 
Nidhu, f^j, g^a (Balasor). 

♦Padianilodhoo, QoiScqa (Cuttack). 
Ehoidai, kaidai (Darjiling). 

This tree is nowhere cultivated, but is found here and there wild 
in the jungles. It is specially inentioned as growing wild on the 
Qarj&ts and other hill ranges in Orissa. The only other districts in 
which it is mentioned as a jungle product are the Sant&l Pargands 
and Midnapur. Balfour says ^4t is a native of Bardwdn and Midna- 
pur in Bengal." The bark is said to be used in Cuttack for medicinal 
purposes as an astringent. 

• This is the name given in the report from Cuttack to the " bark of an unknown tree 
obtained from (iari&ts, used for obtaining a red dye with lac, alum, and turmeric." As it is 
probably either lodh or some aUied speoies of SgmploooB^ it is entered here. 
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I'ouii. Both bark and leaves are used in dyeing. The prices of the bark 

given are— 

As. 
Midnapur ... ... ... 4 per seer. 

Baliisor ... ... ... 5 „ 

In Cuttack " it is sold roughly by the basket." There is a slight 
trade in lodh bark ; it is said to be exported largely from M&nbhum 
to K&niganj and Assensol, and to Calcutta from the Sant&l Parganas. 
Into the Bh6galpur district it is imported from the North-West. 

The lodh bark by itself yields a yellow dye, which is extracted 

D from bark ^^ steeping it in hot water. But this seems 

^^ "*" to be rarely, if ever, employed. The only district 

in which mention is made of lodh being used as a dye by itself is 

Balasor, in which ^^ the bark is boiled in water for eight hours and 

cotton cloth is steeped in this infusion for half an hour.'* (No. 11346^ 

cotton.) From Ohutii Nagpur (Loh&rdagd) we are told that a red 

dye is prepared by boiling lodh bark with sajimatiy this dye being 

used in printing red on a white ground. 

* Lodh bark is used chiefly as an auxiliary with other dyes, as it 

appears to act as a mordant. The dyes as an 
^^Lodh bark with other auxiliary to which it is chiefly employed are 

&1 or dich {Morinda tinctoria)^ lac, bakam 
{Coisalpinia Sappan)j and par&s (Butea frondosa). It is employed as 
an auxiliary with aich or achchu in Lohdrdagd, Monghyr, and Balasor 
Tsee under Morinda tinctoria^ pp. 33, 35, 36) ; with lac in Maldah 
(Nos. 4492, silk ; 11343, cotton), (see under lac, p. 54) ; with bakam in 
Balasor (No. 11347, cotton), (p. 3) ; and with paras in Patna (Nos. 
12852, 12853,^ woollen yarns) (p. 74). From Cuttack it is stated to be 
used for obtaining a red dye with lac, alum, and turmeric, but no details 
are given. It is also employed by the Meches of the Darjiling Terai 
^long vri\ih, turmeric B^ndi gumbengfong in dyeing silk yellow (p. 90). 
Lodh-bark is also used in the preparation of dbir powder, as described 
in detail on p. 4. 

The leaves of the lodh tree are also employed along with Morinda 

tinctoria in the Chutid Ndgpur sub-division of 
LohdrdagA {vide p. 33). 

Roxburgh gives tke following details of a process of dyeing red 
with &1 and munjeet adopted by titie dyers of Calcutta: — 

For three yards of cloth take lodh bark, burra hur (Myraholana Chehula, 
Mat. Med. Terminalia Ckebula, !Roxb.), of each 1 chittack, or 2 ounces, 
pound and rub them with water on a stone ; mix them up with water and 
steep the cloth in it ; then dry it. Take 1 chittack of alum, dissolve it in 
water, and boil it : put the cloth into this solution, and let it boil for an 
hour ; then wash and dry it. Then take al, viz. Morinda tinctoria, Eoxb., 
one chittack, dhawra flowers, Grislea tomentosa, Bozb., one chittack, 
munjeet, Bubia Munjeet, Kozb., half a seer, nearly a pound, separately, 
mix them with lukewarm water, and let it boil. Then put in the cloth 
and let it remain boiling for forty minutes. 

BHAURi. 9. Symplocos theeefolia, Sam. (S. lucida, Wall.)-^ 

Nat. Ord. Styracbjb. 

Bhauri. 

This plant seems to be found wild in the northern districts of the 
Bajshdhi Division, from which alone information regarding it has 
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been xeoeived. Mr. Oamble, in bia ** Trees, Shruba^ and Large ClimberB bhato. 
of the D&rjiling Distrioty" gives its yemaoolar names as kharani and 
chashing^ but in most of the information reoeived the plant is called 
bhauriy and a growing speoimen forwarded from Din&jpur has been 
identified by Dr. King as Sftnplocos lucida, Mr. Gamble gives bhauri 
as the Bengali name for Bradkia lanceolariay Boxb. 

Its kavesfaae nsed in these districts as an auxiliary in dyeing 
with ^ d&ruharidr& {Morinda tinctoria) and lac. The processes are 
described in full under these dye-stuffs, aDd need not be repeated 
here {vide pp, 34, 36, 66). 

Singen or Soongen (Daijiling). sinoix. 

In the report from the R&jsh&hi Division the leaves of a tree 
called " soongen," found on the hills or in the valleys at the foot of 
the hills, are said to yield a yellow dye, which is extracted by bruising 
the leaves in a mortar and then boiling them. 

Two specimens of cotton yarn (Nos. 13799, 18800), dyed green and 
blue respectively by a mixture of " singen " leaves and indigo (pp. 124, 
126), have been reoeived from Darjilmg. The processes are described 
under indigo. This is probably the same as '^soongen." In the 
letter conveying these specimens singen is said to be Symplocoa lucida. 
In Mr. Gamble's " Trees, &c., of D&rjflinj?," however, the Bhootia 
name of Symplocos raeemosa is given as singetit so that it is doubtful 
which of these two species of Symplocoa this singen is. 

Pour specimens of woollen yarn dyed various colours with singen, 
probably combined with other dyes, have also been received, but no 
information accompanied them. (Nos. 10692, green: 10694, red: 
10695, yellow : 10696, yellowish red.) 

10, Symplocos phyllocaJyx, Clarke. — Nat. Ord. Sttracsjb. chanoak. 

Chandan. 

Found on the Darjiling hills above 8,000 feet elevation. A 
colour is extracted by the Nepalese from the bright red wood by 
grinding it on a stone, and is used to make their caste-marks on the 
forehead. (Dr. Schlich.) ( Vide Hooker's Himalayan Journal, vol. II, 
p. 41.) 

11. Symplocos spicata*t^.rJ. P— Nat. OA. Stybace^. ayoNa 

Gyong. 

" A small tree, found above 3,000 feet in the Himalayas, and also 
in Eastern Bengal. The leaves are dried, pounded, mixed with the 
fruit of a plant called kanda (p. 162), which is abo pounded, and the 
article to be dyed steeped in the infusion ; a yellow colour is thus 
obtained." (Dr. Sohlioh.) 
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It. BesrbenB nepalansis, Spreng.—^^L Ord. Bbrbebidbje« 

diatri (Gflmble). 

'' A small tree of the upper hills, very oominoii aroimd D4rjiling. 
A dye is oocadonallj extimcted firom the yeUow wood by the Bhootias/' 
(Ur. Sehlich-) - 



13. Orocos sativas. 



SalEron, wf^Rfil. 



— Nat Old. Llidackjs. 



OUMBBIK/rOlfO* 



Mentioned as being sold in the Hdgli bazan in small quantities as 
a condiment, and as yielding a yellow colour. It is not stated, however, 
whether it is used at all as a dye. 

14. LawBOma alba^ Lamk, (Lawaonia inemiis, Roxb.) — 

Nat Qrd. Ltthracxjk. 

Mehndi (Orf%)> henna. 

The information receiTed i^^arding henna is so scant as to be 
barely worth reproduiang. It is a shrub stated to be sometimes grown 
as a fence to gardens. It seems to be rardy used as a dye, except for 
the purpose of staining the fingers, feet, or nails of native women a 
bright orange colour. This use of henna is almost universal through- 
out India, especially amongst Mahommedan ladies. For this purpose 
the freshly plucked leaves of the plant are made into a paste by 
pounding them with catechu or lime. It is also used for dyeing the 
neard or hair. The only district in which it is reported to be used for 
dyeinfi^ fabrics is Pun, the Collector of which reports : '* Mehndi is 
sometimes used for dyeing doths, but their colours are very fleeting." 

15, Michelia Oha2nx>aca, Xtnii.— Nat. Ord. Maoholiacejb. 

Chompa. 

The flowers on being boiled in water yield a yellow dye. (Loh&r- 
dagi.) 

. 16. Plecospermum spinosum, Trecul (Batis spinosa, Eoa^.)'^ 

Nat. Ord. Ubticac&£. 

GtunbengfoDg. 

Found in the hills or valleys at the foot of the hills in the D&r- 
j fling district^ used by the Meohes of the Terai in oolouring 
silks yellow. '^They first mix turmeric powder with the thread 
and boil them together; then powdered bark of gumhengfong is 
mixed with the thread, Which is then dried in the sun and again 
mixed with the bark of a tree called khoidai {Symplocoa racemosa) 
and boiled'' (t?W^ Gamble's "Manual of Indian Timbers," p. 327). 
Borne of the Bpecimens forwarded from D&riiling as "gumbengfong" 
aro; however, not Flecoapermum, spinoaum^ bat belong to the genus 
Morinda* 
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The following dje-stuffs are also mentioned as giving yellow djes, 
but the soientifio names of the plants are not known. 

17. Binee huldt 

*^ Oultivated at Cox's Bazar and Bamoo to a very small extent 
for dyeing purposes. The juioe (of roots P) gives a non-permanent 
f/ellow colour. '' (Ohittagong.) This may be the same as bunhuldii 
Curcuma Zedaaria, p. 87. 

18. Gach huldL 

Saininaa (Muglis). 

Information regarding this plant has been reoeiyed from Ohitta* 
gongy into whioh district the bark is imported from Koladyne, in 
Arraoan. 

It may be used as a dye by itself, as described in the following 
account : — 

** The bark Bhonld be scraped so as to clean it. It is then broken up and 
steeped in water for nearly 2 hours, then omshed in a rice-husking machine, 
after which the dye is squeezed out of it. The cloth to be dyed is steeped in 
the dye three times, and dried in the shade after each steeping. (No. 13114, 
cotton, yellow.) 

Or it may be used along with turmeric and jooree (p. 152), as 
follows : — 

" The plant is stripj>ed of its outer harh and soaked for one night in water, 
and then it is pounded in water and the liquid drawn off. Common turmeric 
and alum and some coeoanut or dcamum oil are added to this liquid, and then 
a solution of jooree, an imported dye-stuff, is mixed with it. In this the silk 
or thread to be dyed is placed and the whole boiled, when the thread or silk 
acquires a semi-permanent yellow colour." 

19. Samlick. 

Bark of a tree found chiefly in the hills or valleys at the foot 
of the hills in the D&rjiling district, especially on the banks of the Teesta 
and Bunjeet rivers. Yellow dye extracted by boiling the bark, prin- 
cipally used by the Meches at the foot of the hills. The specimen 
forwarded appears to be the stem of a species of Morinda, 

The following mineral dye may here be mentioned :— - 

20. Yellow ochre. 

E4mraj, .j ^)j, -^tW K^> kaimatl, haldimati. 

This, the hydrated sequi-oxide of iron, is generally used in 
making yellow pigments for house-painting, and by bairdgis to rub on 
their bodies. In £ohdrdagd, where it is procured from the pargana 
Biru, it is used for giving yellow and salmon-coloured dyes by mixing 
it with water. Its price in Outtaok is given as 2 annas per seer of 105 
tolas. 



BINIE HDLDI. 



OAOB HULDL 



BAMLICK. 
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The following aoooimt has been received from Monghyr of a 
yellow dye of animal origin : — 

raoBi Bu»o. 21. Feori or peri rung. 

This ifl a substance used as a dye in the Monghyr district. It 
is made from the urine of cows fed on mango leaves and water alone. 
The cows so fed seldom live more than two years, and those cow-keepers 
who trade in this dye are despised as cow-destroyers. The urine is 
boiled to give the peori as a bright yellow deposit. It sells at Hs. 4 
per seer,* and is said to fetch Bs. 8 in Calcutta, and to be exported to 
£urope. The trade seems to be profitable, as one or two traders in 
peori have paid income-tax on the profits. The peori is dissolved in 
hot water and the cloth dipped in it. One and a half chittacks of peori 
will dye one yard of cloth a good yellow. (No. 11170, cotton.) 

It is, however, stated that this dye is rarely used for fabrics, as they 
smell of cow's urine. It is used generally to colour doors, railings, &e. 



* In anoUier letUr the price is giyen ai 16 seem for a rupee, which is probably an error. 
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CHAPTER in. 



Dye-BtuffB giving Blue Dyes. 

1. Ihdigofera tinctoria. 

2. Bejong, 



1. Indigofera tinctoria, Linn. — Nat. Ord. Leguminosjb. uanao. 

Neel or nil, h\T, J<?. 
Kalma (Chittagong). 
Byomn or Bam* (D^rjUing). 
Bom (NowgODg). 

This most important of dye-produoing plants, giving origin to 
o -^1. J IX.. *,. 0^^ of the principal industries of iBengal. is 

Growth and cultiTation. _ ix«« x j t l i. ai_ i. j. xi_ 

cultivated almost everywhere throughout the 
province. The uncultivated plant is, no doubt, also widely distributed, 
although the only districts in the reports from which mention is made 
of the wild plant are Pal&mau in Loh&rdaga, in which the indigo 
plant, jungli nilj is said to grow wild all over the district, and Puri, in 
which district it is said to grow wild in the Ehurdh& sub-division, " in 
extensive patches during the rainy season, thriving even in rough, 
rocky soils, where nothing else will grow.'' This' wild plant in Puri 
is said, however, to be Indigofera aapalathoideey Yahl., or Indigofera 
enneaphylkiy linn. The estimated areas under cultivation of indigo are 
those given in the Statistical Reporter for April, 1877, the statistics 
in which seem to have been mainly taken from the same letters as 
those upon which this report is based. It may be as well, however, 
to repeat them here, especially as there are several inaccuracies in the 
account referred to. 



Bardwdn Division^- 

B&nkur& 

Birbhum 

Bardwfin 



Hdgli 
Midnapnr 



■*• 



12,000 bighas. 
16,000 „ 

49,600 „ (principally in 
the sub-divisions of 
E&ln6, Bud-bud, and 
Jeh4n4b4d). 
1,600 bighas. 

30,000 acres. (20,000 in 
Statistical Reporter,) 



* It seemstdonbtfal whether this is Indigcfera tinctoria or not. Mr.' Gamble gives rvSm as the 
Lepohft name of Marsdenia tinctoria. Two specimens of thread (Nob. 18799 and 18800) dyed 
with rpomn were, however, forwarded from B&ijfling, and in the letter of despatch it was stated that 
this was the common indigo, It may, however, be the same as the reyong mentioned in p. 126. 
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IMDiaO. 



Presidency Division' 

Jessor 
Nadiy&* 
Murshiddb^d . . . 

24-Fargan&s . . . 



• • « 

• •• 

• t • 



••• 

• • ■ 



Edjshdhi and Euch Behar Bivisionr- 

B&JBh&hif 
Bangpur 



••• 



Maldah 

Dacca Division^^ 
Faridpur 



Chittagong Division- 
ChittagODg ... 

Tatnd Division^ 

Champ&ran ... 

Gay& 

FatD& 

Saian. ... 

Sh&hab&d . . . 
Muzaffarpur ... 
Darbhangah ... 



Bhdgalpur Division — 
Mongbyr 



« • I 



tat 



... 
• • • 
... 

... 
... 
i« . 
lit 



... 
... 
... 

» • . 

... 

t .• 
... 



Farniah 



«at 



Sant&l Fargan&s 

Chuiid Ndgpur Division- 
M4Qbbdm 



tat 



«•• 



• tt 



103,222 bighas. 
190,000 „ 

130,000 „ (21,643 
in 8. B.) 
6,850 bighas. 



acres 



42,000 bighas. 

13,000 acres. (10,000 acres 

in 8. B.) 
55,000 bighas. (10,000 acres 

in 8. B.) 



4,500 bighas. (Frevioaslj 
given as 10,500 
bighas.) 

51 acres F (45 acres in 
Fatiii, 6 acres in 
Tekn&f.) 

60,000 acres. 
781 
1,875 ]\ (1,062 acres in 
8.B.) 
50,740 acres. 
9,320 „ 
65,000 „ 
50,000 „ 

(55,000 to 60,000 acres in 
8. E,) 



15,000 acres. (12,000 Euro- 
pean, 3,000 native.) 

70,000 acre8( in 8, JS., from 
60,000 ix) 70,000), 

19^000 bighas. 



3,000 acres. 



• In a subsequent return the following estimate was given— 



KnehtlA sub-division 






Sadr ditto 






»ang4on ditto 






R&n^h&t ditto 




^ til • • 1 


Hehrpur ditto 
Ohu&d&ngi ditto 














Total for Nadiy& 



Bighas. 

40,000 
S3,000 
S0.000 
13,000 
43,4S0 
47,000 

203,480 



t In the Administration Report for 1877-78 the areas under cultivation In the BAjsbihl Division 

are given as— 

Acres. 

,,, ..I ... •«• 16,800 

■II III ••• ••• •,aB» 

... ... 18,800 



B4i8h4ht ... 
Pabn& 


..• 


I.. 


Bangpur n. 


..i 
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The methods of onltiYating indigo are eesentially the same all ivdioo. 

over Bengal, and may be described as follows. 
'^' In nearly all districts there are two sowings of 

indigo annnally— one after the cessation of the annual rains, in Octo- 
ber or NoYember, and the other ia the early part of the year, varying 
in different districts and years from February to April, generally 
immediately after the first spring shower of rain. The autumn sowing, . 
called katika (Bajshahi) or khutkee (Pumiah), is generally confined to 
the alluvial lands along the river-banks left by the receding waters when 
the rains cease. The spring sowings are on higher lands lying beyond 
the reach of the periodical intmdations. In some districts portions 
of these higher lands are also sown with indigo in the autumn, whilst 
the soil is still thoroughly moist after the rains/ This is the case in 
Nadija and Jessor. In the case of alluvial lands no previous 
ploughing or preparing of the soil is required : the seed is simply 
sown broadcast from day to day as the receding inundations expose 
continually fresh alluvial deposits. But for all other lands intended 
for indigo-sowing, whether in autumn or spring, the soil requires 
careful ploughing and harrowing beforehand. This is especially the 
case for the spring sowings, for which much more care is required 
than for the autumn sowings, which are generally less productive. 
The amount of ploughing and harrowing required for the spring 
sowing varies of course in different districts according to the nature 
of the soil. Thus in Bardwan the land is said to be ploughed twice 
or thrice and harrowed ; in Biljshahi the inland and higher lands 
require three or four ploughings after the first showers for the March 
sowings ; in Bangpur seven or eight ploughing and as many harrow- 
ings, besides two or three drillings, are requisite ; in Pumiah ^' some 
of the higher grounds require twelve ploughinsfs, the lower only six, 
whilst land from which a toree crop has been taken only requires 
four.'' In some districts this preparation of the soil takes place 
after the fall of the first spring showers, as in Bajshahi ; but 
in others the preparation of the soil is going on all through the 
cold weather. Thus in Maldah indigo lands not sown in October 
are ploughed in December and January, and again ploughed after the 
first rain in February, just before the seed is sown : in the Patnd 
Division the ploughmg in preparation for the ensuing spring sowing 
takes place in October and Kovember, immediately after the rains have 
ceased : in Faridpur the ploughing for the spring crop takes place 
in October, November, and December. 

The soil is sometimes manured before the sowing, sometimes 
whilst the plant is growing. The seed, generally sown broadcast, is 
sometimes harrowed into the soil. In Monghyr, whilst on low lands 
the seed is, as elsewhere, sown broadcast, on the higher lands it is sown 
in drills. In the Chittagong Hill Tracts it is also sown in drills, 
as appears from the account below ; and the Collector of Faridpur 
reports that in his district '* the seed is sown in straight furrows about 
a foot apart from each other." The indigo sown in the autumn 
grows but slowly during the cold weather, but rapidly after the first 
fall of rain. Both crops require careful weeding. The soil is some- 
times harrowed to root out grass and weeds whilst the plant is 



. 
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iDiQo. growing. Weeding is in some plaoee done with the koddl (hoe) and in 
others with the pusni (spade) (Pomiah). The autumn sowings are 
weeded from February to May ; the spring sowings when the plant 
is from 3 or 4 inches (M aldah) to a foot h^h (24-Parganis). The 
plants from both the autumn and spring sowings are out during the 
rainy season, at periods vaj'ying from the end of June to the end 
of August. Generally the crop sown in the preceding autumn 
is first out as the rivers begin to enoroaoh on the alluviumy but some- 
times both are out at the same time (Nadiya). In the case of the 
indigo on alluvial lands, it is frequently necessary to out it before 
it has attained maturity owing to the rising of the rivers. In some 
districts there are two or eyen three cutting. In Bangpur, where 
there is apparently no autumn sowing, the spnng-sown crop is cut twice 
during the same harvest. In the PatnA Division also the spring 
crop is cut first in July and a second time in September ; these cuttings 
being called /* murhun " and " khunti " respectively. In Monghyr 
both crops are cut first in June or July, and *^ they are cut a second 
and third time in favourable seasons of alternate sunshine and 
showers up to the commencement of the cold season." In this district 
the autumn-sown crop, after its fiirst cutting in June or July, is allowed 
to spring up again and bear seed. In all cases the subsequent 
outtings are very inferior to the first. 

In the 24-Pargani8, Bangpur, Faridpur, Chittagong Hill Tracts, 
and the Patn6 Division there seems to be no autumn sowing. 
In Maldah there are apparently three times of sowing and three 
distinct crops : (1) the October sowing, called chittan or ehittany sowing ; 
(2) the February sowing, called hrishti butul ; (3) the April sowing, 
at the commencement of me rains, after the laiid has been ploughed 
and prepared, called apta butul. 

Generally indigo is sown by itself, but in the Bajshahi district 

the Collector says that on the higher lands sown 
otwro^"'''^'" "^^ ^itl^ indigo after ploughing in October " oats 

and kalai may be sovm on the same ground." 
In Manbhum indigo is usually sown with other crops at 
both sowings, such as wheat and mustard in October and teel in 
April and May. In the Chittagonff Hill Tracts, also, indigo is sown 
by the hillmen along with various omer crops, as stated in the following 
account of the cultivation of indigenous indigo communicated by the 
Commissioner of the Chittagong Division : — 

" indigenous indigo-seeds are planted by the hillmen, along with their other 
crops, in Baisakh, *,e., April and May, every year. The leaves are gathered in 
Asnar or Srdban, i.e., July or August, following. The method of cultivation does 
not differ from that followed for their other crops : it is known as jttm cultivation, 
and may be described as follows : — 

" A piece of jungle is cut in January or February and left to dry until the 
middle of April. About that time, when the jungle is thoroughly dry, it is set 
fire to, and after the first fall of rain the clearance is sown by dibbling seeds of 
various kinds into holes made with the point of a dao. Faddy, cotton, gourds, 
indigo, and other seeds are thus sown." {Vide Hunter's Statistical Account of 
Bengal, vol. YI, pp. 72-74.) 

The Assistant Commissioner of PalAmau says: — *'Wild indigo 
grows all over the district^ and the dyers collect the seed from the 
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wild plant and sow a small quantity on the village irrigation embank- niDioa 
menls as soon as the rain falls. The onltivation oosts them nothing, as 
they merely scratch np the ground, for which they pay no rent, and 
throw in the seed. They thus get a sufficient quantity of the dye to 
last them for a few months in the year." 

The following account of the cultivation of indigo in Purniah is 
Cultivation in Purniah. P^vcn in fuU, as containing more careful details 

than the reports received from other districts :— 

** Sowing in some places begins in October in high alluvial deposits, where 
the seed is often sown broadcast without any ploughing. This is called 
i^hutkee, 

** In most factories, however, no land can be sown till Febmary, when the 
Maghat or Magh sowing is made on land from which the ma^hat toree, or red 
mustard crop, has been reaped, and other high land which retains its moisture. 
In the end of February the lower lands, and in March the higher dearah or 
rAtfr lands, are subjected to inundation, and in April the lower eh%r lands are sown. 
Sometimes the planter waits for rain tUl he sows, and sometimes sows on the 

plan called ttwrrara ( tjj> ^A ^^ that is, the land is ploughed and harrowed and 

the seed sown broadcast and allowed to lie and wait for rain. 

" In some parts of the district very high land is not sown till the end of 
April (Bais&kh). Up-country seed is used for the October and Februaxy 
sowing, and daitii or seed grown in or near this district, for the later sowings. 

" The higher lands require more cultiration than the lower ; some grounds 
require twelve ploughings (boro chas), the lower only six chas ; hind from which 
a toree crop has been taken only requires four chas. 

" Ploughing costs the ryots about one rupee per eight chas, and weeding, 
which commences in April, costs in the soutli of the district about eight annas 
per bigha, and is done with the kod&l. In the north, however, it is a more expen- 
sive and troublesome task, and is done with the pusni or spade. 

" The later crop is generally sown by the ryots in the south, of their oi^n 
free will, without any advance,- and is sold by them in open market. This is 
called ySiMV cultivation. 

" The manufacture begins in June, and is generally finished by the 
middle of August, but in good seasons goes on till September." 

It will be (seen from the above account that the lands most used 

for indigo cultivation are low soils and sandy 
iX^^L,^^ '"" ^^^^ ^ tlie neighbourhood of rivers, owing to 

their being periodically enriched by the alluvial 
deposits left by the retiring waters. But the crop grown on high 
loamy lands seems to be generally of a superior quality, although 
requiring much more careful cultivation. 

It is imneoessary here to explain the different systems of culti- 
vation adopted in the various districts of Bengal 
^^^^'^'^^^''^^''''^ and the relations between the nrots and the 

planters, as information on this head may be 
obtained elsewhere. We give, however, the account received from 
Purniah, as the system adopted in this district seems to differ consider- 
ably from that usual elsewhere :— 

" The system of indigo planting and manufacture followed in this district 
is as follows. 

*• In October the ryots attend at the factory, and are paid up all that may 
be due to them for indigo delivered during the preceding season, and take 
advances for the ensuing season. The sum advanced and the terms of the contract 
vary in different parts of the district. The planters in the south advance £s. 3 

13 



1 
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iNDiQO. per bigha, and make the contract only for one year ; in the north Ba. 2 or Be. 1 
per bigha is only advanced, and a contract is sometimes made for as long a 
term as ten years. 

(1) The contract generally binds the ryot to cultivate a certain quantity 

of land exclusively for the factory. 

(2) Not to sell his plant to another f actorv. 

(3) To get the land ready in proper time for sowing. 

(4) To sow it when ready. 

(5) To weed at the proper time with the aid of the factory. 

(6) To cut the plant when required. 

(7) To deliver a certain quantity, generally eight, sometimes seven or 

nine bundles, measured with a ** 6-hath ' ehain, per rupee. 

(8) The factory is bound to take any seed at Bs. 5 per maund, and to 

make good any loss the ryot may suffer from wilful negligence 
by the factory servants. 

(9) The planter in most cases engages to pay for carriage, either by cart 

or boat, to the factories. 

" There is no doubt that the cultivation of indigo in the district pays the 
ryot during the months much of the sowing and cutting goes on : no oiher 
crop can be sown or cut. Much of it is sown on land from which other crops 
have been cut, and on another land rice can be sown after the in^iso is cut. On 
some low chur lands nothing but indigo can be grown ; and, lastly, if the ryot 
is fairly paid by measurement for his crop, indigo pays better than anything 
else. 

'' Besides the village cultivation, every factory gives employment to a large 
number of men (as many as 200 in a large concern) permanently as peons, 
blacksmiths, carpenters, thatchers, gardeners, ploughmen, and ordinary coolies. 

" All classes of ryots cultivate indigo ; some cultivate as much as 100 high as, 
some as little as a quarter of a bigha. The planters assist their ryots in many 
ways by giving them bullocks and ploughs and by advancing money, foe which 
they take no interest as long as indigo is grown for them." 

As regards the cost and profits of oultivation, the average yield 
rv^-«^ ««««*- P®' higha, and so on, the following table 

embodies all the information reoeiyed in the 
course of this enquiry. 
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We shall discuss theso statistios for the different Divisions separately, udioo. 

Bardtjcdn Dimion. — ^The oost of cultivation is only given for 
the three districts Bfinkurfi, Bardw&n> and Hugli, and ranges appa- 
rently from Bs. 2*8 to Bs. 3-2 per bigha. The profits to the culti- 
vator are given for the same distncts as Be. 1 to Be, 1-8 for 
Bdnkurd, Bs. 2 for Bardwdn, and no profit at all in Hugli. The 
figures given for Hiigli would> however> show a profit similar to that 
for the other districts. Taking the outturn as 45 bundles per bigha, 
selling at 9 bundles a rupee, we get a total of Bs. 5 realised per 
bigha, which gives a profit of Be. 1-14. Except in the case of 
Hugli, no figures are given of the average yield per bigha; but 
in the table we have inserted in italics the average yield per bigha, 
calculated from the figures in columns 1 aixd 3. These are — 

B4nknr4 ... ... •.. 1 seer per bigha. 

Bardwdn ... ... ... 1-33 „ „ 

Blrbhdm ... ... .,, 1*33 „ „ 

Midnapur ... ... ... '68 „ „ 

Hugli ••• ... ... 5 „ „ 

or an average of 1*86 seers ]>er bigha. 

These figures throw considerable doubt on the Midnapur and 
Hugli returns. Apparently indigo cultivation is about five times as 
productive in the Hugli district as elsewhere in the Division, whilst on 
the other hand we are told that the profit to the cultivator is nil. The 
price given for the dye in the 6th column is the price which the indigo 
from the various districts fetches in Calcutta, whither nearly the 
whole of it is sent. This price varies from Bs. 100 to Bs. 290 per 
maund, according*to the season and the quality. 

Presidency Division. — The cost of cultivation here varies from 
Bs. 5 to Bs. 8 per bigha. In this estimate the ground-rent is 
apparently included. The profits to the cultivator vary from nothing 
to Bs. 6. We are told ooth from 24-Fargan^ and Nadiy& that 
in some years the sum realised from the sale of the proceeds 
barely covers the outlay, whilst in more favourable seasons the 
profit may be 50 or 60 per cent on the outlay (Nadiy&). Calculating 
from columns 1 and 3 the average yield per bigha, we get — 

Jessor ... ... ... 1*74 seers per bigha. 

I9'adij& ... ... *'• 1*^ » fi 

Mnrsbid&b&d ... ... ... 1'54 „ „ 

24-Pargan6s ... ... ••• 1*36 „ „ 

or an average of 1*67 seers per bigha. 

This gradual fall in productiveness seems to lead to a correspond- 
ing fall in the profits in column 6. The price obtained for indigo from 
this DiviBion in the Calcutta market, whither it is all sent, varies from 
Bs. 100 to Bs. 350 per maund. 

The following passages may here be quoted from a letter from the 
Commissioner of the Presidency Division, dated 25th October, 1876, 
in answer to a request from Government that the figures in the first 
return should be revised :— 

" The 2^Par^ands.-'The Collector of the 24-Pargan&8 reports that in 
the Basirh&t sub-division there is only one indigo factory, with an average area 
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iNCiaa nnder cuUiyation of 872 bighas daring the past three years, and that the average 
outturn durinp; the same period was 18 maunds, or at the rate of one maund to 
about 48^ bighas. The outturn varied yery greatly from year to year. In 
1878, 1,000 bighas produced 28 maunds^ while, in 1876, 778 bighas produced 
only 8 maunds. 

"In Satkhirah an area of about 100 bighas is nnder indigo cnltiyation, 
producing on an average 4 maunds — an outturn sufficiently corresponding with 
that which Mr. Cotton regards as normal. 

" In B&r&set sub-division Mr. Agabeg this year has 3,800 bighas under 
indigo, being an increase of 1,000 bighas on last year's area. Up to June an 
outturn of about 250 maunds was expected, or at the rate of one maund to a little 
over 15 bighas. But the subsequent wind and heavy rains have greatly damaged 
die crop, and no more than 72 maunds are now expected, or at the rate of one 
maund to 53 bighas. 

" The total area under indigo cultivation in the district of the 24-Pargan&8, as 
shown in the statement previously submitted, does not correspond with the ares 
given in this letter. The figures for Basirh&t show an increase of 372 bighas, 
and the figures for B&r&set differ from those reported before ; but the Collector 
assures me that the present figures can be reUed upon as correct. 

" Nadiyd, — The Collector of Nadiyi reports that the quantity of land under 
indigo cultivation is estimated as follows :^ 











Bighas. 


In the Sushti& sub-division 


• . • 


I . • 


... 


40,000 


Sadr 




... 


.*• 


30,000 


„ Bangion „ 
„ E4n&gh&t „ 




... 


••• 


80,000 




... 


. < < 


13,000 


„ Mehrpur „ 
„ Chu&daDg& „ 




. • • 


••• 


43,430 




•*• 


••• 


47,000 






Total 


.11 


203,430 



" The Collector believes that these figures are not far from the truth, and he 
states that they include not much guess work. 

''He observes that the fact seems to be that 20 bighas of land to one 
maund of indigo appears to be too low an estimate as to area for this district, 
as the statements wnich he has received with regard to individual factories show 
results varying from about one maund to 15 bighas to one maund to 50 
bighas of cultivation, and even more in exceptional cases. The average can 
therefore hardly be taken to be more than one maund to 30 bighas. 

" The original estimate of 190,000 bighas, which has been shown in the 
statement previously submitted, is in the opinion of the Collector not very 
wrong, but he doubts if the estimate of 7,740 maunds of outturn is not rather 
high ; but he has no means of obtaining more accurate results. 

"•TeMor.— The Collector of Jessor reports that the most reliable infor- 
mation as to the cultivation of indigo in Jessor is given in Baboo Bam Shunker 
Sen's work, which gives the area and outturn in 1872 at 1,03,223 bighas and 
4,678 maunds. The article in the iZtf^or^^ gives the outturn in 1872, 1874, and 
1875 at 4,788, 5,124, and 3,650 maunds. The area under cultivation has not 
altered materially during the last»three years. The average yield in European 
factories is about 2 seers 2 chittacks to a bigha, which is a little over a maund to 
20 bighas, but the inferior cultivation in native factories reduces the general 
average. 

" Murahiddhdd.^T\ie Collector of Murshid&b&d reports that the estimates 
formerly given by Mr. Wavell as regards indigo area and outturn were made on 
very rough approximations, or rather broad guesses. There was a more reliable 
return in his office, which gives the area under indigo at 21,643 acres, or 64,929 
bighas. Taking the outturn of dye at 121b per acre, this would give 3,246 
maunds of indigo for the district — a figure which tallies well with Messrs. Moran's 
return for 1876 {Siatiitical Beporter), wherein the outturn is stated at 3,150 
maunds." 
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Rdjshdhi Dinimn, — In thia Diyision the mannfaotnren of indigo mmoo. 
themselves apparently rent the land, so that the cost of manofactimng 
the indigo from the plant is included in the returns, which are thus not 
immediately comparable with those from the preceding two Divisions, in 
which the cultivator of indigo sells the plant to the manufacturer {vide 
Hunter'sStatisticalAccountof Bengal, vol. YIII, page 72). The cost of 
cultivating the plant and manufacturing the dye from it amounts to from 
Bb. 105 to Bs. 175 per maund of dye produced. Beducing this to bighas 
by means of the figures given in columns 3 and 4, we get tiiese results : — 

Eijshihi ... ... Bs. 6-4 perbigha. 

Bangpur ... ... „ 9-8 to Bs. ll-4perbigba. 

Maldab ... ... „ 3-12 per bigba. 

The profits amount to from Bs. 50 to Bs. 125 per maund of indigo 
produced, or — 

Bajsbabl ... ... Bs. 6-4 per bigba. 

Bangpor ... ... „ 3-4 „ 

Maldab ... ... „ 3-12 „ 

The cost of production is thus seen to be considerably higher than in 
the previous two Divisions ; but this includes the additional cost of 
manufacturing the dye from the plant, which, judging from the details 
from Eajsbahi, is about ^th of tne whole cost. 

Calculating from columns 1 and 3 the average yield per bigha, 
we get — 

Bajsbihl ... ... ... 1*9 seers per bigba. 

Bangpur ... ... ... 2*66 „ 

Maldab ... ... ... 1*45 „ 

or an average of 1*97 seers per bigba. 

The Collector of Maldah, consistently inaccurate in his returns on 
all dye-stuffs, states that the yield per bigha is 20 maunds. His own 
figures, however, would make it 1*45 seers, which is more consistent 
with probability and with other returns than the extraordinary yield 
of 20 maunds per bigha. Indigo cultivation would thus seem to be 
much more productive in Bangpur than in the other two districts ; but if 
these returns are trustworthy it is much more costly, and consequently 
the profit is smaller. But the returns themselves are probably too 
loosely compiled to warrant this or any other inference. The greater 
productiveness in Bangpur is probably explained by the fact that in this 
district there are two crops from the same ground (p. 96} . The price 
which the manufactured indigo fetches is given as from Bs. 200 to 
Bs. 250 per maund. 

Patnd Dtmion» — ^The returns from the different districts in this 
Division exhibit the most extraordinary inconsistencies. In the first 
returns from the Division, which are entered in brackets below the 
final returns, the discrepancies were so great as to lead the Govern- 
ment of Bengal to request that the district oflSoers should be called 
upon for fresh returns. The figures entered in the table are these 
revised statistics. 

The cost of cultivation according to these revised statistics varies 
from Bs. 10-8 per acre in Gay& to Bs. 33-14 per acre in Muzafiarpur. 
As the bare figures alone are given, it is impossible to tell the principle 
the different district officers have adopted in calculating the cost of 
cultivation, and the great discrepancy between the cost as given for 

14 
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ivDiao. Patni and Qaji and that for the others may be due to the district 

officers having understood the words *' cost of cultivation " in different 
senses. 

The profits of cultivation vary from Bs. 2-8 per acre in Ga7& to Us. 31 
per acre in Sdran. Here, again, the differences are possibly due to the 
methods of calculation adopted by the Collectors. In the retpms from 
8&ran the total profit on the 50,740 acres cultivated is given at 
Hs. 20,29,600, which would give a profit of Bs. 40 per acre, and not 
Es. 31, as stated separately. 

Calculating as before the yield per acre from columns 1 and 3, 
we get — 

Champ&ran ... 8 seers per acre, or 2'67 per standaid biglia. 

Gaya ••• 1024 „ or 3-41 

Patn4 ... 4-27 „ or 1*42 „ 

S&ran ... 8 „ or 267 „ 

8h4h4b4d ... 17-77 „ or 6-93 „ 

MuzafFarpur ... 8*06 „ or 2 69 „ 

Darbhangah ... 10 „ or 3 '34 ,, 

Taking the average we get 9*48 seers per acre, or 3*16 seers per 
bigha. The figures previously advanced would give*- 

Cbnxnp&ran ... ... ... 8 seers per acre* 

Gaji ... ... ... 10-24 „ 

PatnA ... ... ... 4-27 »> 

S^ran ... ... ... 8 „ 

Shkhkh&d ... ... ... 2545 „ 

Muzaffarpnr „, ... ... 10 „ 

Darbhangah ... ... ... 6*8 „ 

giving an average of 10*39 seers per acre, or 3*46 seers per bigha. 

These figures would seem to show that indigo cultivation is about 
twice as productive in the Fatnd Division as elsewhere in BengaL In 
the district of Fatna itself the produce, 1*42 seers per bigha, agrees 
fairly well with the average of other Divisions ; but for all other 
districts the yield is notably in excess of that elsewhere. This may 
possibly mean that the soil of this Division is peculiarly adapted for 
indigo cultivation, or else that a more careful method of cultivation 
is here adopted ; but it is probably mainly due to the fact that in this 
Division there are two crops obtained from the same ground (p. 96). 

The price obtained for the indigo from this Division in the 
Calcutta market, whither it is all exported, is given as from Bs. 152 
to Bs. 274 per maund. 

The following extracts from the letter of the Commissioner of the 
Patn& Division, dated 23rd September, 1876, forwarding the revised 
statistics, may be here given to illustrate the difficulty of obtaining 
trustworthy statistics on such a question as the costs and profits of 
indigo manufacture : — 

" The figures now famished by the Collectors differ widelj from those pre- 
viously returned. According to the previous figures, the average yield of indigo 
per acre in Muzafiarpur and Darbhangah was 10 and 7 seers respectiTeiy, 
while the present return^ fix the produce at 8 seers in MuzaSarpur and 10 
seers in Darbhangah. This difference is the more remarkable as the soil of 
Muzuffarpur is infinitely superior to that of Darbhangah. 

** The Collectors of Patn& and Sh4hab4d have furnished no figures to show- 
how the calculation is based ; but it ia^clear that there has been a misunderstand- 
ing as to how the average profit per acre should be calculated. The difference is 
probabW due to the method of calculation adopted by the Collectors. 

"Mr. Worsley (Muzaffarpnr) has taken into account not only all the charsei 
iaoidental to colUvation and mannfaoture, but also the interest on the onUaf 
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borrowed. The Champiran and Gayi figures are eridently baaed od the sanie prin* nnnoa 
ciple. The estimate for DarbhangsJi .includes only the cnarges of caltiration and 
manufacture, but not the interest, and Siranhas excluded all items of expenditure. 
But notwithstanding this explanation the estimates differ widely. 

"In submitting a reply to the Government resolution I would ask— 

" Are the dgures to include all expenditure P Factoriee, in estimating their 
expenditure, include everything, — rent, salaries of managers, interest on blookt 
interest on outlay, &c.— or simply the cost of ordinary cultivation P 

'* The information required would appear to include all expenditure. If sO| 
it is difficult to give the information accurately, as some factories are carried on 
with borrowed, some with private, capital. Some factories pay heavy premiums 
on leases, and the loss on realisations of rent is carried against the profits. 
Some factories have their own milkiyuts, i.e., landed property, and pay no rent for 
zerat cultivation, nor do they include any rent account in calculating their profits. 

" The bigha of indigo varies : there is the b'igha of 1,471 square yards^ 
7,225 square yards, and 6,400 square yards. Taking the 6^ h&th In ggee as the 
measure for the ordinary size of the indigo bigha, and including all • xpenaes^ 
the average cost of cultivation may be put down at Bs. 30 per bigha, and the 
produce at 5 seers per bi^ha. This reduced to acreage would give £s. 34-6 as 
the cost per acre of 4,840 square yards, and the produce at 9^ seers per acre. ^ 

'* The seasons differ so, and the circumstances of soil, ramfall, blight, 
destruction by inundation so vary, that even here there is an uncertainty in 
calculatiog the produce, which, in ordinary seasons, or from ordinary land, varies 
from 5 to 8 seers per bigba ; 6 in the northern and 8 in the southern factories. 

'^ With regard to the price of indigo, all the districts in North Behar have 
valued it at about Bs. 200 a maund. Some factories sell better than others. 
In favourable years indigo has sold for over Bs. SOO a maund, but a safe calcu- 
lation is to place it at Bs. 200, for washings and bachra indigo help to lower the 
averaece. It is said that planters of late years are disinclined to give written 
information on many points connected with their manufacture, and it is difficult 
to get at the figures of outturn." 

Bhdgalpur JDivmon. — The cost of cultiyatlon is given here as from 
Es. 8 to Bs. 10 per bigha. The profits are given for two disiTiots 
only, — ^^Bs. 16-11 per bigha in Fumiah,.andEs. 50 per maund in the 
Sontal Pargan&s in favourable seasons. The returns from the Sant&l 
Pargan&B are obviously inaoourate. In the second column the cost of 
cultivation is put down as '^ Rs. 3 per bigha or Bs. 150 per maund/' 
which would make the produce of 50 bighas equal to a maund. 
Columns 1 and 3^ however, give the produce of 38 bighas as a maund. 
The profit, given as Bs. 50 per maund, would therefore be either Be. 1 
per bigha or Be. 1-5 per bigha, according as we take the former or 
latter of these estimates. The yield per bigha calculated from columns 
1 and 3, or stated in the return^ is as follows : — 

£h4galpur ... ... ... '84 seers per bigha. 

Monghyr ... ... ... 3*33 „ „ 

Pumiah ... ... ... 109 „ „ 

Santal Pargan&s ... ... ... 106 „ „ 

or an average of 1*58 seers per bigha. 

It will thus be seen that in Monghyr the yield per bigha is very 
nearly the same as the average for the Fatn^ Division, which, as 
shown above, is twice as great as the average for other Divisions of 
Bengal ; and here again this is probably due to the fact that there are 
two or more crops obtained from the same ground (p. 96). The yield 
in Bhagalpur is considerably less than the average. 

The price obtained for the indigo from this Division seems to vary 
from Bs. 160 to Bs. 280 per maund. 

Dacca Diviaion. — In this the only returns are from the Faridpur 
district. The cost is given as Bs. 4 per bigba, the profit Bs. 2 per 
bigha. The average outturn of dye calculated from columns 1 and 3 
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iKDioo. IB 1*8 Beers per bigha, which agrees fairly well with the results fo 
the rest of Bengal. The previous return, entered in brackets, would 
give 4'9 seers per bigha, which is probably altogether wrong. The 
price obtained for Faridpur indigo is given as Bs. 200 per maund« 

Chuiia Ndppur Division. — Here the only returns are fromManbhum. 
The profit is said not to exceed Rs. 9 per acre^ and to be in favourable 
seasons 60 per cent on the outturn, wmch would make the cost of culti- 
vation also about Es. 9 per acre. The yield would seem to be about 
2 seers per acre, or f seers per bigha : the price obtained from 
Bs. 240 to Bs. 260 per maund. 

Chittagong Division, — In the two sub-divisions of Patii and 
Tekn&f the cost of production is given as Bs. 50 per acre and Ha. 17 
per acre respectively ; the profit in the former case is Bs. 25, in the 
latter Bs. 6, per acre. The discrepancy may be due to the fact that 
in Patia indigo is cultivated in the plains after thorough ploughing ; 
in Teknaf on the hills with possibly much less care, so as to cost less, 
but bring in consequently a less return. The yield would seem to 
be about 1 maund 7 seers per acre, or about 16 seers per bigha. 
This is so much in excess of what is the case elsewhere as to throw 
discredit on the figures. 

This indigo is apparently all sold locally at Bs. 3 per seer, or 
Bs. 120 per maund. 

That these figures are inaccurate is easily seen thus. From 
the figures given in columns 1, 2, 5, and 6 we can easily calculate 
what must be the total produce of the two districts to make them 
consistent. It will be found that the produce of Patia must; be 
about 28 maunds 5 seers only, and of Teknaf 1 maund 4 seers, or a total 
produce of 29 maunds 9 seers. But the produce is given as 60 maunds. 

Orissa Division. — The only figure given here is the price of 
locally manufactured indigo in Puri, viz. Bs. 3 per seer of 106 tolas, 
which will give about Bs. 91 per maund. 

As to the question of European capital employed in the indigo 
v^^r^r. ^r.i*a\ ^r^rAr.r-^ uuinufacture, tho foUowiuor table gives the 

European capital employed, n » j -i -i jt 7t h i ^ ^i • 

^ figures forwarded by the Collectors on this 

head, together with the number of European and native factories at 
the time when these statistics were collected. This table is of course 
incomplete, merely containing the figures available : — 



DiBTBICTB. 



European capital 
ioTested. 



NUMBSB OV FACTOSnt. 



European. 



NatiTe. 



Bardwin BiTiaion— 

B&nknr& 

Bardwftn 

Birbhtim 

Uidnapur 
Presidency Division— 

Jessor 



• •• 

• • • 



• •• 






NadiyA ... 
M-Faigania 



About Rs. 76,000 
▲bout i of the whole 
About Bs. 60,000 
About Be. 80,000 

Nearly 85 per cent of 
the quantity pro- 
duced in this dis- 
trict is the property 
of European plant- 
ers. 
About Ba. 14.45,000 
About Bn. 70,000 by 
Mr. Agabeg and 
B«. 1,300 by Mr. 
Dnunmond. 
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=C=? 



IMDIOO. 



Districts. 



Eniopeaii oapital 
invested. 



KUMBBB OW FACTOSIBS. 



RiiropflMi, 



NatiTs. 



BAjsh&hi and Kuofa Behar Division^ 
BAjah&hi 



Patn& BiTisiont — 
Champ&ran 
Oay4 

PitnA ... 
ii>&rttn ... 
MurAffarpur 
Darbhangi^ 



Bbiicalpnr Division— 
Bb&galpur$ 
MonghvT 
Pumisn 



Sant&l Faneanis 

Chuti& Niicpur Division— 
MAnbhum 



■ •• 

• • • 

• ■• 
••• 
••• 






• •• 



• •• 
■ •• 



• •• 

• •• 



About Bs. 8,80»000 

„ 6.041,000 

Probably £100,000 



About B«. 1,80,000 



About Bs. 30,000 



!*• 



12 
8 
1 

8S 
19 
U 



16 
10 
84 

(with 31 out- 
works). 



2 
2 

86 
9 



6 
7 
8 



* In tbe Administration Report of the BAjshAbi Division for 1878-79 it is stated that the number 
of factories was then nine, six being European and three native. 

t Por the PatnA Division the figures are excIuMive q| out*works. 

t The Collector of BhAgalpur gives the following detailed statement regarding the indigo oonoerns 
in his district :— 



Name of oon- 
cern. 



Aversf^ 

cultivation 

in acres. 



Average 
outlay. 



Avenge 

outturn 

in 



Rkmarts. 



o 

o 
o 

00 



Pi 

o 
o 



Bfaaptiahe ... 

Bsjpore 

Peepra 

Murwalla 

Enamputti ... 

Bongong 

Bhuttuieah ... 
Dulgaon 
Bissenpore ... 
Lutchmeepore 



Fatterghat 

Binghessur 

Toolsia 

Lohur 

Sohonia 



Gnngledey ... 

Barari 

Kbungerpore... 
Luteepore ... 

Sooltangunge... 
Ghogah ... 



} 



118 

2,4S8 

1,S41 

287 

709 

6,870 

4,876 

8,716 

860 



626 

860 

2,876 

1,487 

1,260 



9,276 

6,486 
2,626 
6,066 

600 



Bs. 

1,220 
10,000 
6,600 
2,600 
8,000 
44,600 

16,000 

11,000 

8,000 



10,000 

18,000 

1,00,000 

12,000 



1,20,000 

62,000 
84,200 
81,201 

10,000 



Mds. 

17 
40 
40 
26 
60 
280 

120 

120 

2fi00 



120 
180 
660 
100 
40 



600 

246 
179 

629 

76 



A hundred acres or so, on tbe 
decline; a few maunds only 
manufactured at a small ex- 
pense. 



Native. 



Native. 
Seed only 



Native 



Native ... 



Native ... 
Native ... 



Out-factoiy at SunrAhi. 
Out-factones at baijnAthpur and 

Sour. 
Oui-f actory at GhAndipur. 



Out-factoriea at Thesseah, new 
Kutta Hoolas. 

Out-factory at Bellari. 



Out-factory atSonebursa. No regu- 
lar outlay. Kyots cultivate as 
ordered, getting certain deduc- 
tions in rent. 

Out-factories at Pirpointi, 
SahebgunKe, Ekdarra, JPealafJur, 
Azmab, Miranpur,§ BhowAni- 
pur.§ and NAthpur.§ 

Out-factories at Colgong, Ghaga, 
Agerpur, and Patti Belwar. 

Out-factories at AsimnaKar, TArA- 
por, DumrAon, and Mahtab. 

Out-factories at Cbanin, NArain- 
pur (now head •quarters), Oboi- 
sah, Nurduh, and Eashnagar. 

BariArpur, Surbela, and Aluske- 
pur. 

Out-factoiy at PatterghAt. 



Those msrked § were closed this year (1876). 
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niDioa ^e difficulty of obtainlDg satblaotorj information nnder these 

heads, and the degree of reliance to be placed on these figures, may be 
gathered from the following extracts from the letters of Collectors : — 

"As regards the extent to wliich European capital is employed in the 
production and manufacture of indigo, I addressed all the European planters 
on this subject ; but I regret to say, with two ezeentions, no notice has been 
taken of my letters. From the two replies receirea, and taking the ayerage 
outturn of indigo ^m European factories in the district as 2,600 maunds, which 
I believe to be a very approximate average, I calculate that Bs. 2,50,000 are 
expended in its production and Es. 80,000 in its manufacture, making a total 
of Bs. 3,30,000." (Bh&galpur, 1876.) 

" It is difficult to state what amount of European capital is employed in 
this industry : probably £100,000 is annually employed by the various factories, 
but there are no figures showing what capital is invested in buildings, machinery, 
and zeroindaries. There are 34 head factories with 31 out- works, of which only 
three are owned and managed by natives. It is probable, however, that many 
factories are largely mortgaged and worked on money advanced by native bankers 
and others, but on this point no accurate figures exist. I^atives have of late 
taken to this mode of investment." (Pumiah, 1876.) 

" There is only one small factory, Bani&dih, situated at pargan4 Jupla, the 
property of Mr. James Mylne of Bani&dih, that is now workms ; and though I 
Deheve Mr. Mylne, who is laying out capital in extending nis estate in that 
pargan&, and in creating extensive irrigation works both for the benefit of his 
own estate and the surrounding country, hopes eventually to raise his produce to 
300 maunds, he does not now get more than 30 maunds at the outside, and 
probably the capital actually employed in producing that amount is not more 
than Bs. 3,000 at the outside. In tact, I am told that the indigo stands him 
Bs. 90 per maund." (Pal4mau, 1876.) 

''As regards the fixed capital, or that which is sunk in buildings, landed 
property (milkiyut), zurpeshgi leases, and quasi-permanent loans, the proportions 
may perhaps be five-sixths the European and one-sixth the native. The native 
factories are for the most part sniall, and inferior in all respects to European 
factories. 

" The circulating capital, or that which is actually expended in the annual 
production of indigo, is ordinarily advanced year by year by Calcutta agents 
at interest of 18 per cent. As a rule the value of a factory is determined hy 
(a) its average outturn of indigo, {b) its extent of milldyut, (c) its amount of 
money invested in zurpeshgi leases and loans, and (d) its liabilities. Irre- 
spectively of items (6), (c), and (rf), which are of course subject to variation, the 
broad rule is that the value of a factory is calculated at Bs. 20,000 per each 100 
maunds of its average annual produce, eg., if the average outturn ot a factory 
be 1,000 maunds, the price of the factory will be Es. 20,000 X 10 = Es. 2,00,000. 
Assuming, therefore, that the average outturn of indigo in this district is 13,100 
maunds annually, the value of fixed capital quoad (a) will be Es. 26,20,000. I have 
no sufficient data for valuing (6), (c), and (rf), but I believe that Mr. Studd is the 
only planter who can afford to give loans on a very large scale. In one of his 
factories (Seray ah) it is currently reported that there are 6 lakhs of rupees 
outstanding as loans. If, however, a rough conjecture may be of any use, 
1 should not put the total amount of fixed capital invested in indigo higher than 
60 lakhs. 

"Taking the annual outlay at Bs. 30 per bigha, the total amount of 
circulating capital will be 22^ lakhs. The aggregate quantity therefore of both 
kinds of capital invested in indigo will be 72 J lakhs." (Muzaffarpur. 1876.) 

"On the question of the extent to which European or native capital is 
interested in working these factories, no precise answer can be furnished. 
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" It is scarcely possible for GoTemmeBt to p;et precise information on the point, iimiao. 
It conld only be ramished by the indigo-planters, by their Calcutta agents and 
brokers, ana to some extent by local natiTe bankers. None of these willingly 
supply definite information on the point. This being the case, the matter 
becomes one of conjecture. I should say, however, that the total annual outlay, 
including interest on money invested in plant, Ac, is about Bs. 16,00,(XX) in this 
district. A large proportion of this money is supplied by native bankers ; but 
what proportion the sum so supplied bears to tne total, or to the amount of 
European capital invested, it is not possible for me to state with precision. 

" As far, however, as I, on the small quantity of reliable information I 
possess on the subject, can form an opinion, I oelieve that European capital does 
not supply so much of the annual outlay on indigo factories as popular European 
belief on the subject would lead one to suppose. I have a strong suspicion 
that if we knew the amounts annually advanced to indigo-planters by native 
bankers, we should be surprised how largely the industry rests on native capital." 
Parbbangah, 1876.) 

" My own calculation is that the annual outturn of the Patni Division is 
40,000 maunds, which, at Es. 200 per maund, represents the value of Bs. 80,00,000. 
This is the produce of 174,687 acres. The actual cost of outturn is then 
Bs. 60,00,000 (bearing a profit of Bs. 20,00,000). Annually three-quarters to a 
million sterling is employea in this industry in the four districts of Champ&ran, 
Muzafiarpur, Darbhangah, and S&ran. Of this amount such concerns as those of 
Messrs. Moran & Co., Messrs. Hill & Co., Messrs. Finch and Studd, the Agra 
Bank, and Messrs. Barmg Brothers, work with English capital. 

*' The second class concerns work with native capital. The third class work 
on the pernicious system of wholly carrying on their concerns with the rents they 
realise from the tenants. I should hazard the opinion that native capital bears 
the proportion of one-third to two-thirds European. The Chuprah factories are 
almost wholly carried on by native capital." (Commissioner, Patna Division, 
1876.) 

Messrs. W. Moran & Co. have kindly supplied the following list of 
all European factories in Bengal (inoluding Benares and the Doab) 
at the time of issuing this Report (1883). The figures annexed are the 
outturns of each factory in factory maunds during the crop season 
1881-82. The list includes, in addition to European factories, such 
native factories as are known and have known marks : these are 
marked (N). The districts named are indigo districts, which are not 
altogether the same as the geographical districts of the sanle name. 

List of European Indigo Factories and of Native Factories of known marks 
in Lower Bengal^ Behar^ Benares^ and the Doab. 

LOWEE BENGAL. 

Mds. 



Jessore, 13— 










Hazrapore 


• il 


• *. 


*•. 


609 


Joradah 


... 


... 


• .« 


545 


Muddenderry 


... 


... 


... 


^5 


Nohatta 


*•. 


... 


... 


394 


Chowlia 


• ■• 


... 


• • • 


209 


Sindooree 


... 


... 


.«. 


492 


Bizoolee 


... 


... 


... 


154 


Goldar 


... 


... 


... 


166 


Oaragoda 


... 


... 


... 


100 


Shapore 


... 


... 


*•• 


22 


BaboocoUy 


• •. 


... 


.*• 


81 


Beneepore (N) 


• .• 


... 


••• 


27 


Nyssindpore (N) 


••• 


«*• 


41 


Kishnaghur, 14— 










Katoheekatta 


*•* 


■ t* 


.(i 


105 



Eatlee 
Moiflgunffe 
Neeonindipore ... 
fiamnaghur ... ' 
SMkarpore 
Bonadali (N) 
Narainpore (N) ... 
Not:patta (N) ... 
Dogatohee (N) ... 
Doleemallow (N) 
Simultolla (N) ... 
Sreeharrygunge (N) 
Buggoolah(N} ... 
Midnapore, 4— 
Boffree 
Bahadurpore ... 



•t« 



•M 



Mds. 

182 

352 

287 

143 

473 

65 

46 

96 

32 

102 

51 

177 

67 

871 
137 
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iNDiao. 



JungHmahal 

Bildah 
Bardw4n, 3 — 

Bancoora ... 

Cossipore (N) ... 

Eissenpore (N) ... 
Maldab, 1 — 

Muttrapore ... 
MoorshedabEkd, 12-* 

AkriguDjre 

Boromasia 

Cantacobra 

Furridpore 

Cuddamsaur ... 

Doudpore (N) ... 

Bogwanpore (N) 

Aurungabad (N) 

Sabdulpore (N) 

Patkabarry 

Rampoora 

Tnrtipore ... 

Bajshahye and Pubna, 7-^ 

Rajabpore 

Manjeepara ... 

Syllidah (N) ... 

Luckee Coondee (N) 

Damoodeea (N) ... 

Mozumpore 

Bur Furridpore ... 
Bhagulpore, 16 — 

Burraree (N) ... 

Colgong 

Kunjunpore 

Lutteepore 



... 
... 



... 
•«• 
«.. 
... 

... 
... 
. * • 
... 
... 
... 






... 

... 
... 



Mds. 

352 

248 

167 

100 

67 

852 

494 

67 

278 

164 

25 

58 

57 

110 

191 

877 

17 

249 

434 
82 

141 

23 

40 

99 

6 

304 
418 
1.30 
293 



Sogrampore ... 
Fyzallygunge (N) 
Eurbeenab 
Pattergbat 
Oogab 
Bolimpore 
Bowsed 
Raj pore 
Singhessur 
Sultani^unge (N) 
Agorpore 
Oobagurrah 
Pumeah, 20— 
Bowgong 

Kolassee ... 

Munsbye 

Mynanugger 

Inampore 

Juggerofeitbpore . . . 

Delowree (N) 

Sabrab, &c. ... 

Gocoolnugger ... 

Eajah 

Eagaba 

Sursee 

Patilwa 

Neolgunge 

Peergunge 

Forbesabad 

Symree ... 

Latowna 

Matbore 







Mds. 


... 


». 


25L 


... 


... 


210 


... 


... 


13 


... 


... 


47 


... 


••• 


60 


... 


.•• 


65 


... 


... 


94 


•*• 


• *> 


40 


•*• 


*•• 


71 


... 


•a. 


50 


... 


••• 


34 


... 


... 


6 


••* 


.«• 


80 


... 


• *• 


1,220 


... 


... 


364 


... 


•a. 


418 


••* 


• •• 


312 


... 


... 


42 


... 


... 


147 


... 


*•• 


40 


• • • 


... 


242 


... 


.•* 


57 


••• 


*•■ 


147 


..• 


... 


108 


... 


•.■ 


74 


*•. 


... 


16 


••• 


.«« 


85 


... 


... 


48 


... 


•«. 


68 


... 


.•• 


19 


... 


... 


19 


... 


.«. 


64 



BEHAE. 



Mongbyr, 5— 
Bogwanpore 
Munjoul 
Begoo Serai 
Bassownee 
Eujrab (N) 

Tirboot, 57— 
Anarh 

Amooab, &c. 
Belsund 
Rajkund 
Begum^Serai 
Burgong 
Bungaon 
Bhiceinpore 
Japaba 
Battowlea 
Rewarree 
Bbukrowly (N) 
Nowadab (N) 
Contai 
Ragai 
Mooteepore 
Cbupraon 
Cbitwarrah 
Boorid^ 
Eumoul 
Doolbye 
Surry ab 
Bowiutpore 
Eeonta 
Doudpore 
Dburrumpore 
Doomrab 



■•• 

... 

... 
... 
... 

... 

... 



... 
... 

... 
... 
... 
.*• 

... 
... 
... 

... 
... 
... 

«.• 
... 
... 
... 
... 
>•• 
... 
... 
. «. 



... 
... 

... 



... 

... 



... 

... 
... 

... 
... 

... 
... 



... 
... 
... 
... 
... 
... 
... 
... 



Mds. 

802 

2,241 

185 

4 

50 

108 
279 
805 
205 
341 
113 
204 
822 
377 
219 
121 
20 
57 
838 
594 

1,046 
128 
683 
963 

1,024 
950 
950 

1,243 

1,379 
790 
287 
150 



Hattowree ... 
Bugbownie ... 
Hattee Oostee ... 
Hursingpur 
Jeetwarpore 
Jaintpore 
Eban Mirzapore 
Eumtoul 
Eurburree 
Ebopee 
Tewarrab 
Mobwal (N) 
Murarh 
Ottur 
Husnab 

Joynugger(N) ... 
Pundoul 
Poopree 
Purreree 

Pabarpore (N) ... 
Peruckpore 
Sbabpore 
Sbabpore Oondee 
Singeeab 
Sewdaspur 
Sydpore Roonee 
Aberampore (N) 
Hossainpore (N) 
Captaingunge 
Tburmab .., 

Cbumparun, 10— 
Barrab, &c. 
Mooteebary, &o. 
Lall Serryab 



... 
... 
.*. 
.•• 
... 
... 
••• 
... 
... 
..« 
... 
... 
• . • 
••• 
... 
... 

i.a 

... 
• . ■ 



... 
... 
... 
... 
... 
... 
... 



... 

••• 
• ■• 



tfd& 

500 

87 

20O 

1,119 

1,406 

1,164 

299 

275 

255 

74 

210 

192 

119 

831 

108 

58 

1,268 

419 

182 

201 

272 

438 

967 

407 

43 

290 

90 

97 

291 

242 

6,674 
2,534 
1,608 
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liowumah ••• #•• 

Moorlah 

Pursah ..• 

Peepra ••> ••■ 

Raugepore ... ... 

TatarMh ... ... 

Rai Burwah 

Chuprah, 85 - 

Arroah, kc 

Balla .•• ••• 

Suffiabad .•. 

Banaghat 

Bhamoo ... ••• 

Burhowlea 

Burboga ... ••. 

Qaighat (N) 

Gopalapore 

Ghurkha (N) ... 

Huxpore (N) 

Hurpore Nurhum (N) ... 
Jogahpore, &c. 

Jatepore ... 



Mda. 

179 
1,116 

692 
1,543 

755 
251 

1,588 

78 
127 
840 
120 
852 
1,159 

81 
217 

67 
258 

49 
644 
255 



I 



Raringah (N) ... 
Mahomedpora (N) 
Mowadah ... 

Nugwah 

Oorma ... 

Pertabpore, frc*. 
Rajabputty 
RamcoUa 
Ramp<^e, &o. 
Ramfrbur (N) ... 
Seetulpore Qf) ... 
Saddowab 
Zamanpore (N) .«. 
Hadjeepore (N) ... 
Cbitowlee (N) ... 
Husrajpore (N) ... 
Kebunia 

Blunrowlee (N) ... 
Moburrumpore ... 
Sreenuganir (N) ... 
Hotta (N) 



BENAEES PKOVINCES. 
Uds. 



Patna, Sbahabod, &o., 12— 

Bulleab 

Bulleab, F A; A 

Gubmur ... .« 

Bhoje(>ore 

Shapore 

Chyoepore 

Mufls^e .». M 

Jugdwpore ... «. 

Db6re6 ... 

Tillaree ... 

Busdewab 

Barownda ... .< 

Gbazeepore, &c., 10 — 

Bugiedand 

Kookreepore 

Mabawa 

Kutiiout (N) 

Passeepore (N) ... », 

Sbamsabad 

Kajba ... ... . 

Patkowly 

Mabarajgunge (N) 

Kainwar 
Gorruckpore, 7 — 

Bubnowly ... , 



127 

65 

109 

19 

138 

51 

43 

248 

186 

153 

10 

29 

101 
96 
57 

181 
61 
40 
2i 

49 
21 



Belwar 

Beoree 

Lebra 

Notour .. 

Rajdbani (N) 

Ram^biir 
Benares, 8— 

Beylab 

Camareab 

Ouicbooa .. 

Juanpore, 10 — 

Abmedpore 

Bowalpore ., 

Colinjurab (N) ., 

Noorpore 

PuBsewab 

Deoobandpore .. 

Rampore 

Bubcba (N) 

Buckrabad (N) ., 

Buttowrab 
Allababad, 3— 

AUumcbund (N) 

Koorsund 

Bebar 



1,452 
DOAB, 16. 



Bellah 

Bbolee 

Bilsee 

Cosma 

Hatrass 

Mewnab 

Futtebgurb 

Oudburunpur 



Mds. 

860 

1,021 

676 

838 

25 

519 

279 

66 



Mypalpore 

M iissooroe 

Oomergbur 

Rfibr 

Awa 

Churcber's 

Kboodna 



Mds. 

168 

268 

281 

20L 

108 

1,634 

410 

685 

85^ 

12 

210 

1,577 

18 

29 

28 

78 

128 

20 

135 

80 

11 



IMDIQO. 



••• 



Mds. 
159 

78 
804 
260 

11 
8 

802 
600 
134 

81 

257 

270 

61 

541 

80 

92 

54 

61 

25 

524 

52 

420 



Mds. 

17 

514 

161 

445 

562 

75 

50 



Messrs. W. Moran & Oo. add : — " There are a large number of 
small native factories iu Lower Bengal, more particularly in Jessor^ 
Nuddea, and Eungpore, of which we do not keep any records. Iu the 
Benares Division there are also many, more especially in Azimghur 
and Juanpore. The greater portion of the oidtivation in the l3oab 
is entirely native. The following figures for last year's (1881-82) 
outturn show pretty well the proportion .of European to native-made 

15 
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indigo. In European we include all the factories owned or worked by 
natives which are marked (N) in the preceding list, and in the native 
outturn we include only such native lots as we keep no record of yearly : — 



Lower Bengali- 
European 
Native 

Behar — 

European 

Benares — 
European 
Natiye 

Doab— 

European 
Native 



••I 



#(• 



•tt 



••• 



••• 



!•• 



• •• 



• •• 



Mds. 
16.000 
2,000 

59,000 

8,000 
6,000 

6,000 
53,000 " 



The information supplied as to whether indigo cultivation was 

declining or increasing at the time referred to (1876) 
du!^^ of the indigo in- ^ ^^^^ scanty, and not of any very definite value. 

In Behar it is reported that " the cultivation of 



losing speculation ; " in Sdran " it had increased rapidly untiHatterly, 
when bad seasons have caused a decrease ; '' in Darbhangah '' less culti- 
vation than formerly : the northern factories have failed, and Anar, 
Hathowri, Nowadab, and Motipur factories have less cultivation than 
formerly." A further report from Sdran, dated 20th September, 1876, 
however, says " the cultivation of indigo seems to be on the increase 
(though the profits returned seem to be smaller), as appears from the 
subjoined statement : — 











Ybab. 










Principal oon- 
cernd. 


Ont-works. 


Total. 




1800 


• « • 


• • • 


• •• ■• t 


• t9 


• •• 


• ■• 


• • • 


17 


8 


25 


* 
r 


1866 


• m§ 


• tt 


••• ••• 


• •• 


• • • 


• •• 


■ •« 


26 


12 


88 




1873 


• t • 


• •• 


••• «•■ 


• •t 




■ • • 


• •• 


80 


26 


66 




1876 


• 
• •• 


• •• 


« tf ••• 


• • • 


• •t 


• •• 


• a • 


62 


17 


99 



So that at this time the cultivation - of indigo was on the increase in 
Muzaffarpur^ Champaran, S^ran, and on the decrease in Oay& and 
Darbhangah. In the Bh&galpur Division the Collector of Monghyr 
reports that " it is decreasing, though not to any noticeable extent, and 
the native factories are not on the increase '^ (1877). These vague state- 
ments, if they mean anything at all, can only mean that indigo 
cultivation was in a stationary condition, on the whole, in Behar, showing 
no marked tendency either to increase or decrease. The only other 
Division from which information has been received on this subject is 
Dacca. The Collector of Faridpur reports (1877) that "there is not 
now cultivated more than a fiftieth part of the land sown with indigo 
fifteen years ago, when the district was dotted with factories and the 
Europeans and natives vied with each other in carrying on the 
speculation. The crop is unpopular^ and said to be less paying to the 
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ryot than ordinary grain or other food-orops. European capital has i^isiao. 
within the last few years almost ceased to be employed in the cultivation 
of indigo." The Collector of Bakarganj also reports that ^' indigo 
was formerly cultivated in Bdkarganj on a small scale, but the 
cultivation has now ceased." In this Division, then^ it is clear that the 
cultivation of indigo has declined very considerably. From the Bard^* 
wdn Division the Collector of Hugh reports (1876) that *' at one time 
the whole district was studded with indigo factories, the property 
of Europeans. All these factories have now changed hands, and no 
European capital is now employed in this manufacture in the district. 
The majority of the factories have been closed, and stand as relics of a 
former age. Only a few factories are now worked by natives by way 
of experiment." In the B^jsh^hi Division the Collector of Rangpur 
reports (1876J : — " There were two European factories here, one at 
Borobari and the other at Kisorganj. They have both been sold to 
two native zemindars, and axe now in a dilapidated condition, and not 
properly worked for want of funds. There are at present no European 
indigo factories in the district." These statements would seem to point 
to a general decline in indigo manufacture, which at the time of 
compilings these figures had not affected Behar. 

The following table, compiled from Messrs. W. Moran & Co.'s 
annual circulars, gives the total outturn of indigo from the various 
districts of Bengal and the North- West Provinces from 1873'74 to 
1880.81, and the estimate for 18»l-82. 
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In this table all native-made indigo, from whatever part of Ben- ivdiqo, 
gal, is classed with that from Bangpur, as the whole of the indigo from 
Bangpnr is of native manufaoture. Under the heading '* Ben&res/' 
indigo from Fatnd^ Shih&bad, Arrah, Ghasdpur, and Azimgurh is 
included. It will be noticed, too, that Monghyr, although in the Bhagal- 
pur Division, is classed with Tirhut, as the Monghyr factories are mostly 
under the management of Tirhut planters, and the indigo has the 
Tirhut marks. 

Making use of this table to supplement the statistics from which 
the above inferences were drawn, we see that indieo cultivation is 
apparently now quite extinct in the Dacca Division. In the Presidency 
Division there has been a gradual dedine ; still more so in the Bardw&a 
Division, the outturn being now only about half of the yield ten years 
ago. This decline is, however, confined to the Bardw^n and Bdukur^ 
districts, the yield from Midnapur having remained fairly constant. 
In the Edjshihi Division also there has been a steady falling off in the 
yield : the indigo industry has apparently almost died out in P&bn& 
and Bogrd, whilst it has declined consideraoly in Bdjsh&hi, Maldah, 
and Bangpur. In Bebar, however {i.e., Bhdgalpur and Patna 
Divisions), there has been a very large increase in the yield of iudigo, 
more especially in Tirhut and the districts north of the Ganges. The 
yield from the North- West Provinces has also rapidly increased, 
owing mainly to the great extension of irrigation works in the Doab, 
which has given an immense stimulus to the native indigo industry. 
The tremendous yield of indieo in 1876-77, the greatest on record, 
was mainly due to the great yield from Behar. 

The following tables give particulars of the exports and imports 
- of indigo from India during the years from 

^'^"' 1876-76 to 1881-82. Previously to 5th August, 

1875, indigo was subject on export to a duty of Bs. 3 per maund : from 
that date the duty oecame Bs. 3 per maund on manufactured indigo 
and Bs. 3 per ton on indigo leaves, green or dry : from the 25th 
February, 1880, the duty was altogether removed. Imported indigo 
was subject to a duty of 7i per cent up to 5th August, 1875, afterwards 
lowered to 5 per cent, and altogether removed on 9th March, 1882. 
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Preparati(m of the <fye from the plmt.—YxHX accounts of the nroioo. 
methods of extraotiiiff the dye from the indigo plant, and the rationale 
of these methods, will be found in Ure's Dictionary of Arts and Manu- 
factures, in Watts's Dictionary of Chemist^, Balfotir's Cyclopedia, 
and elsewhere. The process being well known, it is needless to repeat 
it here. We shall confine ourselves to noticing the more primitive 
methods adopted by the natives of the country, and any local pecu- 
liarities in the manufacture reported from the various districts. 

The Assistant Commissioner of Palimau reports that the native 

Natiye method.. ^^"^^ ®* ^^ ^*^°* " ^^^ ^JL® P^*'^*^ "^ ^ nad, Or 

large open earthen vessel. The water is beaten 
up, and then put on the fire in chatties to boil. When this has been 
done suflBciently, the dye is strained through country cloth." In 
this manner the dyers (rungrez) of the district, who themselves grow 
the plant on the village irrigation embankments from seed gathered 
from the wild plants, obtain a sufficient quantity to last them for 
a few months in the year. Although the whole process is '* clumsy 
and primitive," it will be seen that these native dyers follow the 
successive stages adopted in large factories. The four stages — steeping, 
beating, boiling, straining— are all distinct^ although all carried out in 
the rudest possible manner. 

The Magistrate of Chittagong gives the following account of the 

manufacture of indigo for local use in his 
Useofiima ^ district :—" The plant on being gathered is 
allowed to rot in water and then removed. The water is then 
mixed with /<W, and the liquid allowed to stand for about 12 hours. 
At the end of this time a deposit is found at the bottom of the vessel, 
which is dried and kept in the form of cakes." In the Chittagong 
Bill Tracts the method employed by the hillmen is as follows : — 
^^ About 5 or 6 seers of the indigo leaves are placed in a pot with 2 
or 3 seers of water and allowed to rot for three or four days : the leaves 
are then crushed with the hand. When pulped, the rubbish is thrown 
away and the liquid is tnixed with 2 chittaoks of slaked lim^. The dye 
then curdles, and is taken oat of the pots and dried. The yield is \ 
seer to every 6 or 6 seers of leaves." Here, apparently, the 
precipitation of the dye is brought about by adding lime instead of 
'^ beating." In former days weak lime-water was generally added to 
the liquid in the beating vat after the completion of the beating to 
hasten the precipitation of the dye, but this is now discontinued in all 
European factories. According to Ure, *' in order to hasten the preci- 
pitation, lime-water is occasiondly added to the fermented liquor in 
the process of beating ; but those who manufacture the superior quali- 
ties of indigo avoid the use of lime, as it has a tendency to make the 
indigo hard and red." From Mr. Buck's Beport it would seem that 
this rude method employed in the Chittagong district is also used in 
the North- West Provinces for the preparation of small quantities of 
dye for domestic purposes. 

The accounts of the processes adopted in the various European 
factories only differ from the account given in Balfour and TJre in 
details, such as the duration of each stage of the manufacture, the 
number of men employed, &c. The dimensions of the vats are given 

16 
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iKDieo. as 18 feet square by 4 feet deep in the 24.Pargana9. The duration of 

the first stage of the manufacture — ^the steeping — is gi?en as 12 to 14 
hours (Patna) ; 10 to 18 hours according to the state of the weather, a 
shorter time being sufficient in fine and hot weather (24-ParganlL8) ; 
15 to 20 hours (bacca) ; 10 to 12 hours if of the February sowing, 
15 to 20 hours if of the later sowings (Purniah). The duration of 
the second stage — the beating— is variously given as from 2 to 5 
hours. The paddles or wooden oars employed for beating are called 
pharwoB \^j%^ (Fumiah). In many factories the beating is effected 

by machinery. 

Very few improvements upon the method of indigo manufacture 
have apparently been effected, various proposals have been made for 
shortening the successive stages. Nitre is sometimes added to the 
liquid in the steeping vat to hasten the fermentation ; and it has been 
proposed to add a mixture of caustic potash and nitre to the beating 
vat in order to hasten the oxidising process. But neither of these 
improvements can be considered established, and the process of indieo 
manufacture is virtually what it has been from the beginning of the 
century. 

Methods of dyeing with indigo. — We need only concern ourselves 
here with the methods of dyeing with indigo adopted by native dyers. 
But it may be as well to preface this with a general accoimt of the 
nature of indigo-dyeine. 

The blue principle in indigo^ called indigo-blue or indigotin, is 

completely insoluble in water or other ordinary 

Ei^ope.'''^ ""^ ^^^^^ '"^ solvents, the only known real solvent for it being 

anhydrous acetic acid mixed with a little sulphuric 
acid. By various deoxidising substances, however, indigo-blue b^mes 
converted into indigo- white, (indigogene), which dissolves readily in 
alkaline liquids and lime-water, forming a colourless or slightly yellow 
solution. If the fabric to be dyed be immersed in this colourless solu- 
tion, it imbibes the soluble indigo-white^ and on being taken out and 
exposed to the air the indigo- white upon and within the fibre rapidly 
takes up oxygen from the atmosphere and becomes again converted into 
insoluble indigo-blue, forming a permanent dye. In no other case is 
such a method of dyeing applicable, '' no mordant being required, and 
there being no combination of the colour formed within the stuff, the 
dye-drug in its natural hue being fixed within the fibre." Indigo 
thus gives a substantive colour. 

The differences between the various processes of dyeing with indigo 
,, „ merely depend on the different methods adopted 

uropean va ^^ deoxidise the insoluble indigo-blue so as to 

convert it into soluble indigo-white. These give rise to different 
indigo ^' vats." The deoxidisation may be effected by mixing with 
the indigo-blue various substances of energetic deoxidising proper- 
ties, or else by^ fermentation. Instances of the former are the 
"copperas vat," in which ferrous sulphate and alaked lime beine 
mixed with the indigo, the lime liberates ferrous oxide^ whi(£ 
deoxidises^ the indigo-blue, and the resulting indigo-white then 
dissolves in the excess of lime; the "urine- vat," in which urin^e 
deoxidises the indigo-blue and dissolves the resul^g indigo*white bV 
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means of its ammonia ; the " hydrosulphite of soda vat/' in yfhidh ihoigo. 
hydrosulphite of soda is the deoxidising agent, and the indigo- white 
is dissolved by an alkali. Instances of the latter are the " woad vat," 
in which the fermentation of the woad deoxidises the indigo-blue, this 
fermentation being set up by the su^ar, starch, extractive matter, &o., 
of the madder and bran^ with which it is mixed^ and kept in check by 
lime, which also server to dissolve the resisting indigo-white; the 
*^ bran and molasses " vat, in which the fermentation of the bran 
causes the deoxidisation, this fermentation being again kept in check 
by lime. In Europe the " copperas vat " is that invariably employed 
in dyeing cotton goods, and is also used for linen and silk goods ; the 
'' urine vat " is employed for woollen and linen goods ; the '^ woad " 
and '^ bran and molasses " vats generally for woollen goods. 

In India, according to Mr.^uck, the deoxidisation ^' is generally 
. brought about by fermentation. This is excited 

yemgin n < -^^ Q^^ addition of Certain alkaline substances 

together with some saccharine matter, and occasionally by raising the 
temperature" (vide Dyes and Tans of the North-West Provinces, 
page 9). 

The method described by Mr. Buck as generally adopted in India 
is followed more or less closely in dyeing woollen-yarns in the 
Meetapore Jail, Patna, as follows : — 

The yarn is first washed in mjimaii water and then rinsed out. The dye- 
somtion is prepared by mixing the following iDgredients :— 

1 seer best European indigo. 
8^ seers sajimati. 
l\ seers chunam. 
1 seer gar or molasses. 
10 garrahs water. \ 

The solution is stirred three or four times a day for three or four days. ^ 

In the oold season a fire must be kept up near the solution so as to keep 
it at a summer temperature. The yam is then dipped in the solution and 
allowed to dry. Tnis is repeated until the required depth of colour is 
obtained, after which the yam is dried in the sun, and well washed when 
dry. The depth of colour obtained depends on the number of dippings 
and the duration of each : thus— 

(i) Leeld, the darkest blue, obtained by many dippings and of long 
duration (Mr. Buck gives four dippings). (No. 12847.) 

(ii) Asmdni, sky-blue : dippings quicker and less frequent (Mr. Buck 
gives oTie dipping). (No. 12848.) 

(iii) Kowridllah, lighter than above : fewer dippings, and of shorter 
duration still. (No. 12840.) 

In all cases the result is a pucca or fast colour. 

The only other district in which gur (^^ ) or molasses is reported to 
be employed is Dinajpur, the Collector of 'which gives the following 
formula for dyeing blue : — 

10 seers indigo, 6 chittacks of ddruharidrd, 4 seers of gur. 

The colour thus produced would probably be purple rather than 
blue, as d&rnharidrd itself is a red dye. 

In all other districts in which indigo is used for dyeing various 
shades of blue, the method employed seems to differ considerably from 
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ivDiQo. that set f ortlx above, and no other mention is made of the use of gar 

or molasses along with alkaline matters to promote fermentation. 

The following method is employed in the D&rjiling distriot for 
dyeing cotton yam blue : — 

Singen iSywplocos lucida) is gronnd and boiled in water with the yam. 
The yarn is then dried, and boiled with indigo (ryonm or ram) in the 
refuse water left on washing sheep's wool. This airty water is supposed 
to aid in dissolying the indigo, and also to act as a aye-stu£E by itself. 
(No. 13800.) 

The following method is employed in the Bajsh&hi district for 
dyeing thread dark blue : — 

The thread is first washed with safimati and dried. Then 4 chittacks of 
kolee chuna (shell-lime), \ seer of patta sajimati, 4 chittacks of (toosh 
wood {Morinda tinctoria), 2 seers of cold water, are mixed together and 
allowed to stand for two or three hours. The solution is decanted, so as 
to separate it from the deposit, and 2 chittacks of indigo are rubbed 
down in it, and the whole is then put in a jar in which a little old 
indigo-dye remains : 4 chittacks lime and 2 chittacks of aoosh wood are again 
added to this solution. The thread is then twice dipped in this solution 
and dried. It is again twice dipped and dried on the lollowing day, when 
it acquires a permanent dark blue colour. A small portion of the dye ia 
always kept as a soft leaven or ferment to mix with new dyes. 

The process of dyeing blue with indigo, achhu, lodh, and khdr- 
pdni adopted in Balasor will be found described under Morinda 
tinctoria, p. 36. (No. 4016, cotton.) 

The QoUeotor of Maldah gives the following formula for dyeing 
blue with indigo : — 

Indigo f chakunda seeds {Cassia Tord), plantain ashes, and water. 

The Commissioner of the Chittagong Division gives the following 
account of the process of indigo-dyeing adopted by the hillmen : — 

i seer of the indigo-dye, prepared as described above, is mixed with J seer 
of the seeds called ichi-bichi (p. 154), i seer of the ashes obtained by 
burning dried wood of phulgach (p. 166), and 1 seer of water. The 
mixture is left alone for 4 or 6 days, until the ichi-bichi rots, when the 
seeds are crushed and blended with the mixture. The dye thus prepared 
is used for colouring thread to be afterwards woven into cloth by the hill 
women. The thread is saturated with the dye 3 or 4 times and dried. If 
the colour required be a darker blue, the thread is afterwards soaked for 
2 or 3 davs iti the black liquid obtained by boiling about |^ seer of the 
green bark of the kalagap tree (p. 154) in 1 seer o1 water. 

The following more complete account of the same process, differing 
slightly in details, was subsequently received from the same Division : — 

The thread or linen is prepared for dyeing by boiling it in water suffi- 
ciently to remove any grease or dirt that adheres to it. It is then 
rinsed in cold water and dried. 

Ashes of burnt phulaach wood are then thoroughly dissolved in water 
and allowed to settle. The alkaline solution so obtained is then decanted. 
The seeds of ichi are fried in a pan until they acquire a brown tint. 
Then a mixture is made of 1 part indigo (kalma), phulgach ash solution 
8 parts, fried seeds of ichi 1 part, in an earthen pot. This mixture 
is exposed to the sun continually for 10 to 15 days or more, being stirred 
with a piece of stick 3 or 4 times every day. At night-time the pot b 
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kept corered. A sort of fermentation goes on, and the dre solution t woo. 
is ready when the bubbles rising to the surface haye the desired blue 
tint. 

The prepared thread or linen is then soaked in this liquid and dried bj 
erposure to the sun. This is repeated sereral times till ihe colour la 
sumciently deep, and the thread or linen is then washed in clean water. 
(No. 13580, cotton.) 

If a dark black-blue tint be recpired, a solution is obtained by boiling 
coarsely powdered kalagap bark m water, into which the thread or linen, 
coloured blue as above, is soaked and dried by exposure to the sun 
several times until the desired depth of colour is obtained. 

In place of the pholgach. ash mentioned above, the ashes of the fMutard 
plant t kalai bamboo, mirtinga bamboo, or imlitffaeh (p. 156) are occasion- 
ally employed. 

Dyeing with indigo in this fashion is only carried on during the month 
of April. 

The following additional Bpeolmens of fabrics dyed blue with 
indigo are in the Eoonomio Museum, but the processes adopted haye 
not been given : — 

No. 4494, silk, Bajshahi and Such Behar Division. 

Nos. 10689, 10690, woollen yarn, D^jiiing, dyed with ryomn. 

No. 10691, ootton, Ddrjiling. 

No. 12190, cotton yam, Calcutta native dyers. 

No. 12191, silk yarn, Calcutta native dyers. 

The only compound colours produced by combining indigo with 

other dyes of which mention is made in the 

^Combinations with other ^^^^^^ f^^^ ^j^j^j^ ^^^ ^^^^ ^ Compiled are 

black, purple, green, and maroon, 
(i) Black (more probably blue-black). — Indigo, protosulphate of 
iron, and haritaki (fruit of Terminalia Chebula)^ 

12 chittacks of haritaki are boiled in 80 seers of water till only 10 seers 
are left, and then cooled. The thread, first washed in sajimaii and dried, 
is saturated in this solution and dried again. 2 chittacks of sulphate 
of iron and two tolas weight of indigo dje solution, prepared as above 
with chuna, sajimati, and aoosh wood, are mixed together. The thread 
is then soaked in this mixture twice and dried. (B&jsh4hi.) (Cf. 
Mr. Buck's Report, p. 10. Here, however, the two dyes, indigo and 
sulphate of iron, are mixed together, instead of being kept separate.) 

( ii ) Purple. — Indigo, with aich, bakam, lac, safflower, or madder. 

Indigo, sajimaii, lime, and chips of aich root are taken in equal proportion 
and steej>ed in water for four days in a covered pot. Fermentation takes 
place during this time, and froth collects at the top of the water. The froth 
IS removed, and yam or cloth, silk or cotton, previously dyed red either 
with madder, lac, kusum, at aich (^p. 48, 64, 65, 16, 38), is steeped in the 
liquid two or three times, and acquires a purple colour. (Midnapur-) 

Baham, indigo, a.nd alum give a bright purple. (Nos. 12185, silk thread, and 
12186, cotton thread, dyed by Calcutta native dyers : process not stated.) 

Indigo and bakam are pounded together and boiled. (Bhagalpur.) 

Indiffo and lac give a bright purple. (No. 4493, Bijshahi and Zuch Behar 

Division, silk : process not given.) 
Indigo and kusum give a purple dye. (Bh4galpur.) 

( iii ) Qreen of various shades. — Indigo and turmeric or kantal- 
virood. 
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ivDioo. Tut'inerie and alum are dissolved in water, and thread or cloth of silk or 

cotton dyed with indigo is saturated with the solution and becomes 
green. (Midnapur.) 

If to the water employed in the two processes mentioned on p. 86 for 
obtaining a yellow dye from turmeric a little alum and indigo be added, 
a green colour called dhdni is obtained. (Loh&rdaga.) 

Turmeric and indigo, gt kantaUwood (wood of the jack-tree, Ariocarpus 
integr^olia) and indigo, give green. (Maldah, Ho, 4401, silk.) 

Leaves of the plant called singen by the Bhutiahs (Symplocos lueida f) 
are groimd and boiled in water with the yam (cotton) to be coloured. 
The yam is then dried, and soaked in water with indigo, and kept about 
five or six days. It is then boiled with Ak^c^s in water, and acquires a green 
colour. (Darjiling, No. 13790, cotton.) 

The following account of the methods adopted for dyeing woollen 
yarns various shades of green, all kuoha, has been received from the 
Meetapore Jail, Patna : — 

The yarn is first dyed with indigo as explained above. It is then dried in 
the sun and washed. A solution is made of 2 to 8 chittacks huldi and 
1^ gurrahs of peworree water, the yellow extract of safflower, and the 
yam is then steeped in this for four hours in summer and two days 
in winter. It is then wrung out and dried in the shade. The colour 
resulting is hdrd or hdrdsdbuj, the di£Eerent shades of which depend on 
the darker or lighter tint produced by the indigo dyeing. (No. 12850.) 
The shade of green called dhdni is obtained by washing out the yam in 
alum water, (No. 12851.) 

Specimens of silk and cotton thread, dyed green by indigo, turmeric, and 
lemon or lime-juice by a Calcutta native dyer, have been received, but 
details of the process are not given. (Nos. 12188, silk, and 12180 
cotton.) 

( iv ) Maroon. — Indigo and madder. 

The Deputy Commissioner of DirjQing reports that a good 
maroon colour is obtained by boiling madder with a little indigo (pr 49). 

Combinations of indigo with singrahar (Nyctanthea Arbor-triHtis), 
with palis {Butea ftondosa), and with huldi (Curmma longa) and sin- 
grahar, are mentioned as being used in the Bhdgalpur district, but no 
details are given^ nor are the colours stated. 

aBTOHG. 2. Beyong. 

"A climber of the Teesta and Banjeet valleys, with bluish 
leares. The latter are dried, ground up, and. the article to be dyed 
steeped in the infusion. The colour obtained varies from blue to black, 
generally very much like indigo." (Dr. Schlich.) 

This may be Marsdenia Hnrtoria^ the Lepcha name of which 
Mr. Gamble gives as ryom, or perhaps Strohilanthes flaemdifolinsy Neos, 
which is called *^ room" in Assam, and yields a blue dye resembling 
indigo (vide footnote, p. 93} . 
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CHAPTEE IV. 



Dye-stuffB giving Brown or Black, and Qrem Lyes. 



Brown or Black. 

1. Acacia arabica. 

2. Acacia Famesiana. 

3. Acacia Catecha. 

4. Adhatoda Yasica. 

5. Areca Catecha. 

6. Bassia latifolia. 

7. Bauhinia variegata. 

8. Ceriops Roxbnrgbiana. 

9. Dioapyros Bmbryopteris. 

10. Diospyros melanozylon. 

11. Erythrina sp. (P) 

12. Eugenia Jambolana. 

13. Ficiu religiosa. 

14. Ficus glomerata. 

15. Mimusops Elengi. 

16. Piper Caaba. 

17. Semecarptis Anacardium. 

18. Shorea robusta. 

19. Stryobnos ]^az Vomioa. 

20. Hirakosb. 



Oreen, 

1 . Baccaarea sapda. 

2. Hedyotis capitellata. 

3. Mangifera indica. 

4. Tagetes patnla. 



1. Acacia arabica, WUld. (Mimosa arabica, JKo^J.)— Nat. Ord. »^^ 

Leguminos^. 

Bdbul or b&bur, Ttl^, J^ > ^JT* 
B&bl&, ^t?*»1 (Bardw&n). 

This tree grows wild plentifully all over Bengal, and seems to 
r, ^x. A u,v«««., be cultivated to a certain extent in some districts 

Growth and cultivatioii. - -ai-i t.»i_- l -i i •% • 

for its nark, which is extensively employed m 
tanning, and only very slightly as a dye. The only district in which 
it is definitely mentioned as being cultivated is Midnapur, where 
the OoUector estimates the area under babla cultivation at 8,000 
aores, and. remarks : — ^* Much care is not required for its cultivation. 
The ground is dug up here and there with a koddli, and the seeds 
sown in these spots in June or July. No further care is necessary. 
The seeds germinate in ten days or so, and the plants bear fruit in 
three or four years. They grow to the height of a moderate-sized 
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BABUL. tree. The fruit ripens in February or March. The pods are called 

* terry.* " In Purniah " the babul tree is grown extensively all over 
the district," and in several other districts (Hdgli^ Dacca, Murshid- 
&bdd) it is mentioned as growing wild. 

Babul bark is only to a very slight extent a marketable article. 
The following prices are given : — 

Midnapur .^* ... ... Es. 2-8 per maund. 

Hiigli ... ... ... 4 As. to 6 As. „ ,, 

The bark of this plant, whilst in extensive use as a tan (p. 157), 

. is very rarely employed in dyeing in Bengal, 

86 in yeing. ^^^ ^^^^ little information nas been received 

regarding the method of employing it for this purpose. The dye is 
extracted by simply steeping orboihngin water. The following detailed 
account is given by the Collector of Midnapur : — 

For dyeing a yard of cloth a pound of the bark of hahla is cut or broken 
into very small chips, and is boiled in abont 6& of water until about 
3ft of water remain. The solution is then allowed to cool. A pice 
weight of alum (about j- oz.) is then pounded and mixed with the solutioc. 
The cloth to be dyed is washed in pure water, and the moisture well 
wrung out of it. It is then steeped in the above solution, and is after- 
wards put to dry in the shade. This steeping and drying is repeated 
two or three times. (No. 11505, cotton, dark brown.) 

The Collector of Midnapur also states that if instead of babla bark 
alone the barks of babla and keund {Dioapyroa melanoxylon) be mixed 
together and treated as above, a black dye is obtained, which is 
used in blackening pillow and quilt cases (No. 11567>. cotton). He also 
says: — "The barks of arjun (p. 151), garan (p. 133), babla^ boiled 
together in water, yield a reddish dye, in which pillow and quilt oa£ies 
are washed several times, and then daubed with mire (HTt^) cuid dried 
in the sun. They are then washed, and found to be of a black colour." 

From Dacca we are informed that " bark of babul, mixed with a 
salt of irony gives a moderately permanent inky dye." 

The legumeB of babur are used in dyeing black and violet in the 
Meetapore Jail, Patnfi, as described on p. 138. 

In Monghyr the gum of babul is employed in dyeing with &1 
(Morinda tinctoria, p. 33). 

GooHUBABUB. 2. Acacla Famesiana, Willd. (Mimosa Famesiana, Rozb.) — ^Nat. 

Ord. Leguminos^. 

Goohia babnr. 

This tree, which is also known as babul, is mentioned from Dacca 
as growing wild in that district. " The bark mixed with a salt of 
iron gives an inky dyo, moderately permanent." The bark is also 
used in tanning in the districts of Dacca and Fa^dpur (p. 158). 

The legumes of goohia babur are used in dyeing black and violet 
in the Meetapore Jau, Patn&; as described on p. 138. 
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3. Acacia Oatechu, Willd. (Mimosa Cateohu, jBoxi.)— Nat. Ord. kutb. 

Leoumino&s. 

£.hair, ^^J, ji^, WK (£&J8h4hi, Bhigalpor, Chutii N^gpor). 

P4pri khair. <ttnf% *il? (R4]8h4h£). 
Zuth. 

Information regarding this plant has only been received from the 
Bh&galpur, Chutii Nagpur, and B&jsh&hi DiyisionB. Dr. Sohlioh, 
Conservator of Forests, remarks of it : — '* This tree is found in large 
numbers in Ghuti& N&gpur, at the foot of the Himalayas, and probably 
in other parts of Bengal.'' From Bh&galpur it is reported that " the 

tree grows in the jungles of the Supul sub- 
^ division and also in B&nk&." From Pumiah it is 

stated to be grown in the north of the district. The only district of 
Chuti& N&gpur in which it is expressly mentioned as growing in the 
jungles is Hazdrib&gh. It is stated also to be found in the H&jsh&hi 
dist^ot. 

The information received regarding the price of catechu or kuth, 
the astringent extract made from the wood of this plant, is as 
follows : — 

Haz4ribaeh ... ... ... Bs. 5 to 7 per maund. 

Ohutia ^agpur, sub-diTision of Loh&rdaga ... „ 12-8 
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These figures scarcely agree with the remark of Dr. Sohlich that 
'^ it is sold in the bazars of Chutid N&gpur at Es. 2-8 per maund." 

It is reported from Haz&rib&gh that ^' about 1,000 maunds of 
,^ catechu are produced annually in this district, 

the whole of which is exported, chiefly to Calcutta, 
where it sells at from Es. 8 to Es. 12 per maund." The Collector of 
Bh&galpur states that although the plant grows in several parts of his 
district as above, the " kuth " used in the district is mostly imported ; 
whilst the Collector of Pumiah mentions an importation of kuth 
into his district from Nepal. 

The following tables give the exports and imports of kuth and 
gambier from 1875-76 to 1881-82. G-ambier is the similar astringent 
extract from the leaves of Uncaria Gambier^ imported from the Straits 
Settlements and Ceylon, which is often confounded with cutoh. Cutch 
and gambier are firee of duty on export. Up to 5th August, 1875, 
imported cutch or gambier was subject to a duty of 7^ per cent, 
reduced to 6 per cent from that date, and removed altogether from 
the 9th March, 1882. The imports are nearly altogether gambier, 
which is imported for making pan. None of this is re-exported except 
a small quantity to Mauritius, &c., for the pan of the Hindoo coolies 
there. So that there is scarcely any gambier in the ^' cutch and 
gambier" exported. But the cutch exported from Bengal is not 
produced in Bengal. Nearly the whole of it is brought from British 
Burmah to be re-shipped to the United States, as there is little direct 
communication between British Burmah and the States. 

17 
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Details as regards the method of manafaeturing the oatechu or 
kuth from the wood of this tree will be found in Mr. liotard's 
Memorandum and elsewhere. No particulars of the methods of manu- 
facture employed in Bengal have been received. 

The catechu^ or astringent extract thus prepared from the be&rt- 
. wood, is occasionally, but very rarely, employed 

se in yeing. j^^ dyeing purposes. * The following account of 

its use as a dye is given from Haz&rib&gh : — 

The catecha or kuth is steeped in cold water for about 12 hours. The 
solution is then strained to get rid of imparities ; lime-water is then well 
mixed with this solution, which id then placed in the son, when it 
assumes a dull red colour. The cloth to be dyed is steeped in this liquid, 
and on removal is dried in the shade. This process of steeping and drying 
is repeated three times. For 20 yards of cloth 1 seer of catechu, 
about 2 gallons of water, and a bottle of lime-water, are required. 

From tlje Chutid Ndgpur sub-division of Lohardagfi we are told 
that " tiie kuth is dissolved in water to which alum is added, and cloth 
steeped in this is dyed a dull red.^* It is, however, stated that 
the " kuth " employed is the extract of the barky but this must be 
a mistake. From Bhdgalpur we are informed that kuih^ sajimatij and 
singrahar (Nyctanthes Arhor-tristk) are used to give a dye, as also kuth 
and kam (protosulphate of iron), but no details are given, nor are the 
colours stated. 

Pdn prepared as if for chewing, consisting of leaves of Piper 
Bflkf kuth, areca-nut, and lime, is used in Lohdrdagd with toon flowers 
(Cedrela Toona) in dyeing red (p. 75), whilst the spittle resulting from 
chewing pdn is used as a subsidiary in dyeing with d&ruharidrd 
{Morinda Undoria) in Dindjpur (p. 35). 

Apparently the wood of the Acacia Catechu is sometimes directly 

_ , , . , used as a dye-stuff instead of the extracted 

Wood used m dyeing. ,, j^^^j^ „ rjij^.^ .^ ^^^ ^^ ^ Paldmau, whence it 

is reported that " a dirty brotm-red dye is occasionally extracted from 
the wood cut up into chips and boiled. It is, however, only used for 
staining wood, such as door-frames." 

4. Adhatoda Vasica, Nees. — Nat. Ord. Acanthace^s. 

Asuro. 

^^ Found in many parts of Bengal : is said to yield a black dye, 
which the hillmen extract from the leaves and fruit by soaking them 
in water." (Dr. Schlich.) 

(Mr. Gamble gives asuru as the Paharia name of Tabemwmontana 
coronariay Willd., and asura as that of Cycloslemon subsemkf Kuiz.) 
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6. Areca Oatechu, Zmn.— Nat. Ord. Falmjb. 

Sup&ri, ^«ttf^ I 

The nut of this plant, the well-known betel-nut palm, yields an 
inferior kind of oatechu. It is reported from Bajsh^hi to be used for 
a coffee-broum dye, but no particulars are given. 
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The betel-nut is a principal ingredient in pdn^ which is used in aupari. 
dyeing red with toon {Cedreia Toona) in Lohfirda^^ (p. 75) : the spittle 
resulting from chewing pan is used as a subsidiary in dyeing with 
d^ruharidrd (Morinda tinctoria) in Dinajpur (p. 35). 

6. Bassia latifolia, Boxb. — ^Nat. Ord. SAPOTACBis. mahooa. 

Mahooa, mahwa, mohwa. 

The bark of this tree, under the name mahooa^ is mentioned as one 
of the ingredients employed in Lohdrdag& in making a pucca black, 
see p. 144 : also in Monghyr it is used in preparing pili rung^ p. 85. 

7. Bauhiziia variegata, Linn. — Nat. Ord. Lbguminosjb. kuchnar. 

Xuchnar. 

The bark of this tree, under the name kuchnar j is mentioned as one 
of the ingredients used in Loh&rdag& in preparing a pucca black 
(seep. 144). It is also mentioned as one of the ingredients used in 
Monghyr in preparing joift* rung (see p. 85). 

8. Oerlops Boxburghiana, Amott. (Ehizophoradecandra,i2ar&.)— Oaban. 

Nat. Ord. Bhizophorbjb. 

Gar&n, tf?jt^| 

Grahani, Jtt^, or girdni, ftTtf^T, ^^% S^QII (Balasor). 

This plant grows abundantly in the Sundarbans, whence its bark, 
in extensive use as a tan (p. 158), finds its way in considerable quan- 
tity into other parts of Bengal. It is also mentioned as growing in 
the jungles in Midnapur, and as " growing in the jungles of the sea* 
shore " in Balasor. The prices given for the bark are — 

Midnapor ... ... ... Bs. 5 per seer. 

Balasor ... ... ... Anna 1 „ 

Dr. Schlioh writes : — " An almost unlimited amount of garan bark 
is avilable in the Sundarbans. The bark of mature gardn trees, which 
yields a greater proportionate amount of colouring matter than that of 
younger trees, sells in the Jessor district for Be. 1 per maundy that 
of tne smaller trees running at various places from As. 12 down 
to As. 4 per maund. The cost of the labour of cutting off the bark 
chiefly accounts for the price charged." It is needless to draw attention 
to the tremendous discrepancies in these prices. 

The Collector of Balasor writes :— " Grahani has a large local 
consumption, and is very cheap. Boatmen go to the jungles and gather 
as much as they require : they sell it at about one seer for one anna.'' 

The bark of gardn is but little used in dyeing. It . is used in 
Midnapur along with the barks of arjun {Terminalia Arjuna) and 
babla {Aeacia arabica) in obtaining a black dye (p. 128). From 
Balasor it is reported that " the solution obtained by boiling down the 
bark of grahani with a small quantity of teeUseed oily besides being used 
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OARAK. 88 a tan, is employed to stain ropes a rosty dark-brown oolonr, and to 

stain cloths worn by boatmen. It is only used with natiye cloths, 
and preserves them from the effeots of water. It is said to greatly 
strengthen ropes which have been soaked in it/' 

oAa 9. Diospjnros Bmbryopteris, Pers. (D. glutinosay Raxb.) — ^Nat. 

Ord. EBBNACBiB. 

Gab, ttt^ I 
Mokod (Midnapnr). 
Makoorkend (Manbhum). 
Cenduguti (Assam). 

The only information regarding the growth of this plant is from 

Growth. ^"^S^^ ^^^ Mdnbhdm. In Hugli "the tree 

grows wild, and is also planted by fishermen on 
the borders of their homesteads" : in Mdnbhum " gab is a jangle 
plant, not very plentiful, bat can be foand if required. It ripens in 
October and November." 

The selling price of the gab fruit is given as from Be. 1 to Bs. 2 
per maund in Manbhum. 

The Collector of Hugli remarks : — " The gab fruit, when fresh, 

^ , . , , , yields a gum with which boats and nets are 

^^Gabrng boate and coloured. This gum imparts a brotm colour, 

dark inclining to red, to the object to which 
it is applied, and also protects the timber or fibre from the action of 
water. It is more prized for this latter quality than as a oolooring 
matter." From Bdjsh&hi it is also reported that ^' an infusion of the 
unripe gab fruits is used for steeping fishing nets^ and the astringent 
viscous mucus of the fruit is used everywhere for painting the bottoma 
of boats." 

Gcah fruit is but sparingly used for the brown dye which it yields. 

Use in d e* ^^^ ^ simply pounded and boiled, and the 

se in yerng. cloth steeped in the liquid, no auxiliary being 

employed. (Manbhum, No. 11364, cotton, dark brown.) The follow- 
ing more detailed account has been received from Hiigli : — 

In order to produce the best dye, the gab fruit must neither be very raw 
nor ver^ ripe. It is broken into small pieces and steeped for about two 
hours m about twice as much water b^ weight. The ^ab is then 
removed, and asrain steeped for two days m the same quantity of water. 
The fruit is then removed and thrown away, and the two extracts thus 
obtained are mixed together. About i of this mixture is then taken 
and heated to nearly boiling point, and then poured into the remainder 
of the extract, so as to heat the whole moderately. The oloth to be 
dyed is steeped in this for a few minutes, then removed and dried in the 
air. This process of steeping and drying is repeated three times, and 
the cloth has then acquired a permanent brovm colour. About 400 gab 
fruitVi are required to dye 60 yards of cloth a yard wide. 

In Dacca gab is used in dyeing black in conjunction with haritaki 
{Termnalia Chebula) and hirakoah (protosulphate of iron). The 
ingredients may either be mixed together and boiled in water and the 
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cloth steeped in this eomponnd solutioDy or the oloth may be first oab. 
impregnated with a decoction of haritaki and afterwards steeped in a 
Bolntion prepared from gab and hirakosh. Instead of the gab fruity 
the juice alone^ extracted by poundins^ thd fruit, may be employed. 
These two processes are described as follows : — 

The gabs are dried for some days before they are used. They are then 
cut into pieces and pounded. The juice so obtained is mixed with 
haritaki and hirakosh and boiled in water. In this liquid the cloth to 
be dyed is steeped and acquires a dense blacky colour. To Are a pieee 
of cloth one yard square 2i chittacks of gab juice, 1^ chittacks haritaki, 
5 annas weight hirakosh, and 2^ powas of water, are required. 
(No. 11248, cotton, dense black.) 

i powa of pounded dry haritaki is mixed with ) seer by measure of 
water and boiled down till 1^ powas remain : it is then filtered, and 
the fabric to be dyed is steeped in the liquid and then dried. A decoc- 
tion of gab is prepared by mixing i powa of dry well pounded gab with 
i seer by measure of water and boiling down till 1| powas 
remain. A little preen vitriol (protosulphate of iron) is dissolved in the 
filtered liquid, and the fabric prepared as above is well soaked in this. 
On drying, it has acquired a dense black colour. To dye a piece of 
cloth 60 yards by one yard, 5 or 6 seers of haritaki, 9 or 10 seers of dry 
gab, and i seer of green vitriol, are required. (Dacca.) 

10. Diospyros melanozylbn, Baxb. — ^Nat. Ord. Ebbnacejs. kbund. 

Eeund, C#^ I 

The bark of this plant is used in conjunction with that of babla 
{Acacia arabica) in dyeing black inMidnapur {vide p. 128). The price 
of this bark is given as annas 4 per seer. 

In the despatching letter this plant was first stated to be CoBtm 
^pedomSy but a specimen of the leaves subsequently sent was identified 
by Dr. King as DiospyroB tnelanoxylon. Another specimen of the bark 
used in the above process of dyeing seems, howeveri to be a Terminalia. 
(Dr. Watt). 

11. Erythrina sp. (P). — Nat. Ord. Lbguminosa. madab. 

Bark of madar is given in a list of dye-stuffs produced and used in 
Midnapur, and a specimen of cotton cloth (No. 11180) dyed alight 
brown with it has been received. In the list the scientific name of 
the plant is put down as Erythrina fulgens, but there is no such species 
of Erythrina. The method employed is that described on p. 128, with 
the substitution of madar bark for that of babla. 

12. Eugenia Jambolana» ZamA;.— Nat. Ord. Myrtacb^. jamoon. 

Jamoon, jam. 

The bark of this tree, under the name jamoon^ is mentioned as 
one of the ingredients used in Lohdrdagi in preparing a puoca black 
(see p. 144). Also used in dyeing withmanjeet {Rubia cordifoUa) in 
Assam (see p. 49). 
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13. Ficus religiosa, Zm».— Nat. Ord. Ukticacejs, 

Ashatha, ^Bmrt | 

Asud. 

Bur (Loh&rdaga). 

The bark of this tree is mentioned as being used as a dye-stuff in 
Midnapur ;* its selling price is given as Es. 2-8 per maund. The method 
employed is that described under babh (p. 128) , the bark of ashatha 
being substituted for babla bark. The resulting colour is a light 
brown. (No. 11178, cotton.) 

The bark of this tree (bur) is also mentioned as being used along 
with many other barks in preparing a pucca black in Loh&idaga 
(p. 144). 

14. Pious glomerata, W^tM— Nat. Ord. Ueticacb-b. 

Goolur. 

The bark of this tree, under the name goolur ^ is also mentioned 
as one of the ingredients used in Lohardagd in preparing a puooa blacky 
see p. 144. 

15. Mimusops Elengi, ZZ/^n.-— Nat. Ord. Sapotacbje. 

This plant is only mentioned in the reports from Birbhum and 
Midnapur, as a jungle product the bark of which is to some extent 
used as a dye. The price of the bark is given as 1 anna per seer iu 
Midnapur. 

From Birbhum we are merely told that the " dye is extracted by 
boiling or steeping the bark in water." 

In Midnapur the bark of bakul is used either by itself or in 
combination with the bark of ashna {Terminalia tomentosa). In 
either case the process is similar to that described on p. 128, with the 
substitution of bakul bark, or a mixture of bakul and ashna barks, for 
those of babla and keund. (No. 11181, cotton, bakul alone, light 
brown; No. 11569, cotton, ashna and bakul, reddish brown.) 

16. Piper Ohaba {W. Hunter ^ Asiatic Researches^ JX, 391)— 

Nat. Ord. Piperace^. 
Chaikath (wood and roots). 

The wood and roots of this plant are used in Balasor for dyeing. 
Chaikath by itself gives apparently a pale brown (No. 11344, cotton). 
Combined in equal proportions with bakam (p. 3), it gives a brownish red 
(Nos. 11345 and 12967, cotton).^ The specimens referred to were dyed 
by steeping for half an hour in an infusion prepared by boiling the 
dye-studs for eight hours. 

* A specimen of the leaves of the ashatha whose bark is employed in the above {NtMsess of 
dyeing was identified by Dr. King as Pterocarpus Marsupium, Koxb. : but this was probably 
forwarded by some mistake, as all the other specimens are Fkiit religiota. 
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17. Semecarpus Anacardium, Ziiin.— Nat. Ord. Anacardiacba m^^ 

Bludia or bhelwah. 

This tree, the fruit of which forms the oommon ** mariLing-nut" 
is only mentioned as a dye-stuff in the returns from Balasor, Cuttaek, 
and Haz&rib&gh. In Balasor '4t grows in the hill jungles, and its 
seed is ripe in November and December." (Cf, Boxbnrgh, p. 268, where 
the seed is said to be ripe in January and February.) In Guttaok ** it 
is produced everywhere, especially in the Qurjats." 

The prices of the nuts are given as Bs.' 2-8 per maund in Balasor, 
where it is said to be procurable in only moderate quantities, and Be. 1 
per maund in Outtack (the seer here being 105 tolas), where it is said 
to be abundant. 

The only particulars of its use as a dye come from Balasor and 
Haz4rib&gh. The^^Y is used either alone or with alum. The details 
given are as follows : — 

Two jars are pat on a brick fire, one over the other ; the tipper one con- 
tains the hhalia fruit and has a hole in the bottom. The neat causes a 
black resinons jaice to exude from the bhalia, which rnns into the lower 
jar. The cloth mav either be dyed in this black lianid alone, or oil may 
be mixed with the liquid before the cloth is dippea in it. The cloth is 
then well washed out with water. Zime'toater must be poured on the 
cloth to cause it to drj speedily. (Balasor.) (No. 11197, cotton, bhalia 
and oil, greyish black ; and No. 11108, cotton, bhalia alone, greyish 
black.) 

For each scjnare yard of cloth take ^th seer of bhelwah fruit and leave it 
to soak m i seer of water for 3 days. Then strain through a eoarse 
cloth. The material to be dyed is washed well in water, and when half 
dry is washed again in water in which 1 tola of alum has been dissolved. 
When half dry the cloth is dipped in the dye solution obtained as above 
and worked well about in it till the required depth of colour is obtained. 
It is then removed and dried in the sun. When perfectly dry it is washed 
frequently in fresh water to get rid of the smell of the dye-stuff. 
(Hazaribagh, No. 11231, cotton, dark grey.) 

18. Shorea robusta, Gaertn.^Nai. Ord. Diptbrocarpbjb. aal. 

841. 

The bark of this well-known forest tree is occasionally, used for 
dyeing purposes. It is only mentioned in this connection from the 
Chutia Nagpur sub-division of Lohirdag&, in which the bark of s&l is 
said to yield both red and black dyes, but no particulars of the processee 
employed are given, except its use to give a black dye in conjunction 
with the barks of several other trees, as described under aoula (Fhyllan* 
thm JBmblicaj p. 144). 

19. Strychnos Nux-vomica, Linn. — Nat. Ord. Logan iacejb. kuchla. 

Kuchla or koehla, C^t^^* C^IOQ. 

The only district in which this is mentioned as a dye-producing 
plant is Balasor. In the report from this district the plant is said to 
grow in abundance in the Gturjats jungles, and its seeds are used both 
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as a dye-fituff and for medicinal purposes. A kind of oil is also extracted 
from them, whioh is exported to Galoutta in considerable quantities. 
The export of kuchla seed by sea during the five years preceding 1875 
is given as 13,568 maunds, valued at Bs. 26,942. In a subsequent 
report the price is given as Re. 1-4 per maund, but it is doubtful whether 
this is meant for the price of the seed or of the oil thence extracted. 

Three specimens of cotton cloth dyed with kuchla seed have been 
forwarded from Balasor^ the methods of dyeing employed being thus 
described : — 

Mix 31 tolas of kuchla seed with 7 tolas of chunam and boil the whole 
well in water for 12 hours : steep the cloth in this infusion for i hour. 
(No. 11194— very pale brown,) 

Mix 31 tolas of kuchla seed with 7 tolas of hirahosh (protosulphate of 
iron) and 7 tolas of chunam^ and then treat as in first process. (No. 11105 
—darker brown,) 

Mix 31 tolas of kuchla seed with 7 tolas of hirakosh, and then treat as 
above. (No. 11106 — dirty brownish black.) 

The following mineral, of extensive use in dyeing, may here be 
mentioned : — 



HIRAKOSH. 



20. Protosulphate of iron, or green vitrioL 

Hir&kosh, ft^t^^. 



Kasis, 



V—f 



^^Tf, 



This mineral is extensively employed in dyeing in Bengal. It is 
principally employed in producing various shades of black with Tennis 
nalia Chehiila(^Biid)^PhyllanthmEfnhlica (aola),and other myrabolans, 
as described under those dye-stuffs. It is also employed in dyeing 
black with gab {Diospyros Embryopteris, p. 134), and in dyeing brown 
with kuchla {Strychnos Nux-vomica) as above. 

It is also used to produce a black or blackish grey with tairi pods 
{Ccesalpinia Sappan^ p. 3) by a process thus described : — 

Found i chittack of tairi and put it in a seer of cold water. After 2 or 3 
hours rub it well with the palms of both hands. In the same way poind 
and put in cold water a small bit of kasis. Mix the two solutions 
together and dip the cloth in the resulting liquid. To dye 60 yards of 
cloth one yard wide 1 seer of tairi and 2 cnittacks of kasis are required. 
(Monghyr, No. 11173, cotton, blackish grey.) 

In the Meetapore Jail, Fatna, the processes of dyeing woollen yarns 
black and violet are thus described :— 

The woollen yarn is washed in sajimati and dried in the sun. It is then 
placed in a gurrah with 4 chittacks of babur (legumes of Acacia arabica)^ 
2 chittacks of kasis (protosulphate of iron), and ^ seer of goohia babur 
(legumes of Acacia Famesiana), and water, and then boiled for 6 hours. 
The liquid is allowed to cool, when the yarn is removed and washed well 
with water. The colour is a pucca black. (No. 12857) 

For khutmuly colour the process is the same as that adopted for dyeing red 
with lac (see p. 55), except that the yam is boiled in a solution oi 
babur 4Ib, kasis i% goohia babur S% instead of with lodh and huldi. 
This is a pucca colour. (No. 12858.) 
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^ Hirakosh is also used in Midnapur to produce a pettow dje by bibakosh. 
mixing with lime. With this dye napkins (Tlt^sD are coloured. 

From Bhigolpur, combinations of kasis with the baric of the 
mango {Mangifera indica)^ with the fruit of tair {Carissa Carandas), 
with singrahar {Nyctanthea Arbor^tristk) , and with kuth {Acacia Catechu)^ 
are mentioned as dyes, but no details are given, nor are the colours 
stated. 



The following four dye-stuffs are said to give green dyes :— 
1. Baccaurea sapida, MUIL Arg. (Pierardiasapida, Roxb.) — Nat. Ord. lutoo. 

EUFHORBIACEJE. 

Lntco. 

Xalabogati (Paharia) ; Sombling-kdng (Lepoha). 

*^ A tree found in Eastern Bengal, and to some extent in the 
lower hills of the Himalayas. The Lepchas extract a green dye from 
the leaves.^' (Dr. Sohlioh.) 

Gamble states that the leaver are used in Northern Bengal and 
Assam in dyeing {Manual of Indian lYmJ^r*, p. 355), and that the 
'' hark is used by the Lepchas as a mordant in dyeing with manjeet or 
lac." {TreeSy Shrubs^ 8fc,^ o/Ddrjiling, p. 69). An instance of its use 
in dyeing with lac will be found described on p. 66. 

2. Hedyotis capitellata^ Wall. — ^Nat. Ord. BuBiACEiB. bakrelara. 

Bakrelara (Faharia) ; Kalhenyok (Lepcha). 

" A small climber, common in the Darjiling Terai and lower 
hills up to 6,000 feet elevation : yields a green dye. The Lepchas 
grind up the green leaves and steep the article to be dyed in the infu- 
sion.*' (Dr. Schlich.) 

Mr. Gamble {Tree8y Shrubs j Sfc.y of Darjiling^ p. 48) says: — "The 
Fabarias also use it, mixed with leaves of Luculia gratissimaj as a blue 
dye. It seems to be used more as a mordant than as a regular dye." 

3. Mangifera indica, Linn. — Nat. Ord. Anacaudiackb. am. 

Am, «rrt, jif , ^rm i 

Ambra. 

The hark of this well-known tree is here and there used in dyeing. 
Particulars as to its growth and cultivation may be found elsewhere. 
The Magistrate of Chittagong alone gives particulars. He says—" It 
is cultivated all over the district. A pit is dug and filled with 
cowdung, in which the seed is sown in June and July. The cultiva- 
tion costs nothing, and the profit arising from the ssde of the fruit 
is from As. 4 to Rs. 3 per tree." 

The use of the bark of the mango tree in dyeing is only mentioned 
in the reports from Chittagong, Bhdgalpur, Monghyr, and the 
Chutifi Nagpur sub-division of Lohdrdagd. The Magistrate of 
Chittagong states that "the juice of the bark is obtained by simple 
beating : it is mixed with limey and a fleeting green dye is obtainep.'* 
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CHAPTER V. 



Dyestufit used as Mordants or Auxiliaries. 



1. Acacia InUia. 

2. Ceesalpinia sp. 

3. Carissa Carandas. 

4. Cassia Tora. 

5. Cinnamomam Tamala. 

6. Cordia Myza. 

7* Fngopyrum escnlentnin. 

8. Nardostachyg Jatamansi. 

9. PhjIlaDthuB Emblica. 

10. Punica Granatnm. 

11. Sarcochlamys pnlcherrima. 

12. Terminalia Chebula. 

13. Terminalia beletica. 

14. Terminalia Arjuna. 

15. Terminalia tomentosa. 

16. Terminalia oitrina. 

17. WedeHa calendulacea. 

18. Woodfordia floribnnda* 



19. 


Amlia. 


20. 


Bambi. 


21. 


lohL 


22. 


Jooree. 


23. 


Kalagap. 
Kancut. 


24. 


25. 


Ehanila. 


26. 


Forashi. 


27. 


Sood. 



Amaranfcbns spinosus. 

Guizotia oleifera. 

Mnsa sapientum. 

Vitex Negundo. 

Achan. 

Chakaiphang. 

Bambnsa Tulda. 

Kalai. 

Akorjya. 

Fhnlgach. 

Imlitgach. 

Albizzia Lebbek. 
Heritiera Fomes. 
Tigna Catiang. 
Goolnng. 
Guloncho. 
Kuj or kajri. 
Kbeeta. 



28. Alum. 

Many of the dye-stufips mentioned in the preceding chapters are 
more frequently employed as mordants or auxiliaries in dyeing with 
other substances than for the colour which they themselves yield. In 
this chapter we give an account of those dye-stuffs which, employed as 
mordants or aumliaries^ are rarely^ if ever, used as dyes by themselves. 

1. Acacia Intsia, Willd. (Acacia cADsia, W, and 2I.)— Nat. Ord. 

LEGUMINOSiB. 

Thanthelang. 

The bark and haves of this plant are used in the Jalpdiguri 
district in dyeing with d&ruharidra {Morinda tinctoria) and lac 
(pp. 35, 54). A seedling was forwarded from Jalpdigurf, and was iden- 
tified by Dr. King as probably Acacia ccesia ; ^* but it is impossible to say 
absolutely, as the seedlings of many allied species are indistinguishable." 
The leaves are said to contain an acid whose action adds brightness 
to the colour. If this plant is not procurable, other acids are employed. 



THANTHELANO. 
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THANTHELANo. fj^^ leavGS OTO sold to be of no use after they have dried. The process 
followed in dyeing with d^uharidr& is thus described. — 

The wood of ddruharidrd is cut into pieces and boiled in water with endi 
thread. The thread is then dried and boiled in water with the leaves of 
thanthelang. It is again dried, and af^ain boiled in water with ddru- 
haridrd. It is then kept wet (with the damharidra solution P) for 6 
hours, after which it is dried in the sun and has acquired a yellow colour. 

The process adopted with lac is not described. It is stated^ 
howeyer, that the colour obtained is not fast. A specimen of 
endi thread dyed red with lao and thanthelang has been reoeiyed. 
(No. 12252.) 



TARL 



KURANJA. 



CHAKUKDA. 



2. Caesalpinia sp. — Nat. Ord. LEGUMiNosis. 

Tari, tori, tiree. 
Cham4rlati, Thfhl'T^* 

The legumes of a plant called tari, tori^ or chamarlati in Maldah 
and Sant^l Fargands, and tiree in Chittagoug, are mentioned as being 
used in these districts both in dyeing and tanning. From Santal 
Pargands the tari pods are said to be deriyed from a ** thorny 
shrub with leayes yery much like the babul, but the thorns are like 
those of a rose tree, and not long spikes, like those of the babul. 
It grows yery plentifully in the Daman, and forms an article of export 
trade." In Maldah it is described as " a shrub wild in the jungles of 
Gour." From Chittagong it is described as a " prickly creeper." In 
Monghyr and other places the bakam tree is called " tairi ;" but the 
descriptions quoted show that these pods are not those of the Ccesalpinia 
Sqppan^ but probably of another species of Ccesalpinia. 

These pods are used in Maldah as a mordant in dyeing with 
manjistha (see p. 48) and in dyeing with bakam (p. 3). 

In Chittagong tiree pods are used in giying a hlack dye with 
myrabolans (see pp. 144, 150, 151), and also in tanning (rWe under Tans). 

In the Santdl Pargands they axe used in tanning, and also ''in 
preparing ink and medicinally, and the natiye ladies use them in 
blackening their gums." 

3. Oarissa Oarandas, Linn. — Nat. Ord. Apocynackk. 

Kuranja or tair, l«y, ^r^j, ^T, jy 

ThQ fruit of this plant is mentioned as being used in dyeing 
in Bhdgaipur, in which district the plant grows. No particulars are 
giyen ; it is merely mentioned as being used in dyeing with kasiz 
(protosulphate of iron), with sajimati^ and also with bakam and alum, 
but the resulting colours axe not stated. 

4. Cassia Tora, Linn. — ^Nat, Ord. Leguminos-b. 

Chakundd, ^tS^^. 

The seed of this plant is mentioned as being used in dyeing with 
indigo in Maldah (p. 124). There is no further mention of its use 
in dyeing. 
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5. Oinnamomum Tamala, Nees (Laurus Cassia^ Roxb.) — ^Nat. Ord taj. 

Lauracejb. 

Taj (bark). 

The bark of this plant, known as taj^ is used in Lohdrdag& as 
an auxiliary in dyeing with kamal&gundi (Mallotm philippinenaisj 
p. 19). 

6. Oordia Myza, Linn. — ^Nat. Ord. BoRAoiNEiB. bohari. 

Bohari. 

The green leaves of this plant are mentioned as being used in 
dyeing with hardi (Morinda tinctoria) in Ddrjilfng (see p. 35). There 
is no other mention of their use in dyeing. 

7. Pagopyrum esculentum, Mosnch. (Polygonum Fagopyrum, titaphapur. 

Linn.). — Nat. Ord. Poltqonace^. 

Titaphapor. 

A specimen of woollen yam dyed a light purple by titaphapur 
(buckwheat) and manjiatha has been received from D&rjQing, but no 
particulars are given, p. 49. (No. 10693.) A specimen of the plant 
forwarded was identified by Mr. Brace as Fagopyrum esculentum. 

8. Nardostachys Jatamansi, DC— Nat. Ord. Valerian e^. jatamansl 

Jat&mansi. 

The root-stock of this plant is used in Loh&rdag& as an auxiliary 
in dyeing with kamalagundi {Malktus philippinemisj p. 19). 

9. Phyllanthus Emblica, Z*ww.— Nat. Ord. Euphorbiacbje. ^m^a. 

Amla or anla, 1U'[ , ^|44MI (Behar, B&jsMhi, Chati4 I^agpur). 
Aunlah or yeonlah (Balasor and Hazaribagh). 
Awulah, aoula, or aola (Lohardagd, Cuttack). 
Amlaki (Bardwan, Chittagong, Orissa). 

This tree seems to be found in most parts of Bengal, although 
definite reference to it is made in the returns from only a few districts. 
In Chittagong " it grows in the hills ;" it is mentioned as being 
found in the jungles in Bhagalpur and the Sant&l Pdrgands ; " it grows 
in the hill jungles " in Balasor ; it is found plentifully in Cuttack, 
Palamau, and Mdnbhum. 

The fruity barky and leaves of this tree are used in dyeing and 
tanning. The nuts ripen and are gathered from November to January, 
whilst the bark is cut as required at any time of the year. 

The prices given for the nuts^ are — 

Cbittagong ••. ••• Bs. 5 per maund. 

Balasor «.. ••• fj 4 „ y, 

Cuttack ... ... » 2 „ „ (1 anna per seer of 106 

tolas.) 
Chuti& Nagpur(l4ohard&ga) ... ,, 5 u n (Bark, leaves^ or fruit P) 
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▲MLA. Dr. Sohlioh, Oonservator of Forests, states that ^' the fruit is esti- 

mated to be worth Es. 2 per maund," which is considerably less than the 
average of the prices just given. In a report from the Bengal Forest 
Department, referred to in Mr. Liotard's Memorandum, page 20, the 
prices given are As. 4 per maund in Eurseong and Bs. 2 to Bs. 2*8 in 
Chittagong. 

The fruit of this tree is included, under the general name 
^^ myrabolans," with those of the various species of Terminalia hereafter 
considered, being known as '^ Emblio myrabolans,'' and is used pretty 
much as the other varieties of myrabolans, viz. Terminalia Chebula and 
Terminalia beierica^ in dyeing and tanning. The dye from the fruit is 
a blackish grey^ and is extracted by crushing and boiling the fruit in 
hot water. 

It is also employed to give a blackish grey dye with the proto* 
sulphate of iron, as described in the following account from Cuttaok : — 

Prepare an infusion of the fruit of a>ola : steep the material to be dyed in 
this for some time, then wring out the cloth and dry it. Add to the 
infusion of aola a small quantity of hirakosh (protosulphate of iron), and 
again steep the cloth in tne infusion. Wring out and dry it. Then wash 
the cloth in water, to which limes or tamarinds have been added, and 
afterwards again dry it. To dye 60 yards of cloth 1 yard wide, 6 or 6 
seers of aola, 1\ seers of hirakosh, and 400 limes are required. (Cattack^ 
No. 11955, cotton, blackish grey.) 

The fruit is also employed instead of either of the other two 
varieties of myrabolans in Chittagong to give a black dye along with 
tiree pods, as described under Terminalia Chebula and Terminalia 
belerica^ q. v. 

The use of the hark for dyeing purposes is only mentioned from 
the Ghutid Nagpur sub-division of Lohdrdagfi, as follows : — 

Take 2 chittack of the barks of aoula, am {Mangifera indica), bur 
(Ficus religiosa), mabooa {Bassia latifolia), jamoon {Eugenia Jam- 
bolana), s41 (Shorea robusta), kuchnar (Bauhinia varittgata), and goolur 
(Ficus glomerata), all reduced to powder, and boil the mixture in 4 seers 
of water till 2 seers remain. Futer and steep the cloth in the liquid 
several times and dry in the shade. Keep the cloth afterwards in contact 
with clay for three days, and then wash it well. The result is a pucca 
black. 

From the same district the ^' bark, leaves, and fruit " are said to be 
used to produce both black and purple dyes, but no further particulars 
are given. 

ANAR. 10. Punica Qranatum, Linn.-^'No.t. Ord. LYiHRACBiB. 

Anar. 

No particulars have been received as to the growth of this plant. 
The fruit-rind is but rarely employed in dyeing in Bengal. The only 
mention of its use as a dye by itself is from Sdran, as follows :— 

Anar-ka-chilka, or broken pieces of toe pomegranate bark (fruit-rind P), are 
boiled in hot water for half an hour or more, and the infusion is then 
strained and is ready for use. Cloths steeped in it acquire a yellow colour. 
(No. 6718, cotton, yellow ; No. 11218, cotton, li^ht brown.) 
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In this description the bark is said to be used, but the specimen ava». 
forwarded as anar-ka^chilka is iih» fruiUrind and not the bark. 

The fruit-rind is used in Haz&rib&gh as an auxiliary in dyeing with 
bahera {Terminalia belerica)^ as described on p. 151. 

In the two following cases the bark is said to be used. This 
may, as in the case above mentioned, be a mistake tot fruiUrind \ but, as 
no specimens were forwarded, it is impossible to say. 

The bark of pomegranate is used as an auxiliary in dyeing with 
amaltas {Cassia Fistula, p. 66) in Chutii N&gpur (Loh4rdag&), as 
follows : — 

If the bark of amoltas (Cassia Fistula) be boiled, and alum be added in the 
proportion of 2 tolas alum to 2 chittacks amultas, a light red dye is 
obtained. If to this the bark (froit-rind P) of pomegranate be a<fded, 
a deepj^ restdta. 

Pomegranate bark is also one of many ingredients used in 
Monghyr to produce a bright yellow. (No. 11063.) {Vide p. 85.) 



DAOQAL. 



11. Sarcochlamys pulcherrima, Oaudich. — ^Nat. Ord. URTicACEiB. 

Daggal. 

The leaves of daggal are used in the Garo Hills in dyeing with 
chengnmgKMorinda angiMtifoliaj-p, S9). In Mr. liotard's Memoran- 
dum, pp. 127, yiii, the leaves and twigs of dagal or dogal are said to be 
used in Assam in dyeing brown with the bark of Albizzia odorattssima. 
Its scientific name is there given as Sarcochlamys pukherrima, and this 
is assumed to be the same. 

12. Terminalia Ohebula, iZ^^s.— Nat. Ord. Combrbtaceje. habra. 

Harra or hnrree, QCl^U 90.^^ (Orissa, Chnti& N&gpur, Behar). 

Haritaki» f|1^^, or hartaki, inns^ (Western, Central, and 

Eastern districts, Orissa, Chati4 J^4gpar). 
Haridal(Cnttack). 
Kasan (Jalp&ignri). 
Silikha (Assam). 

From Hazdrib&gh and the Ghutia N&gpur sub-division of Lohdr- 
dagd we are told that the unripe fruit is called jeongi harra, and the 
ripe fruit simply harra; whilst from Pal&mau the Assistant Commis- 
sioner reports that *' when the fruit ripens prematurely and falls, it is 
called chdki (or small) harra : wheti it attains its full size and ripens 
on the tree and is picked, it is called burki (or large) harra^^ 

According to a report from the Bengal Forest Department quoted 

in Mr. liotard's Memorandum, the tree '^ is corn- 
Growth. ^^^ ^jjy £j^ Palamau and Haziribdgh. Trees 

are also not uncommon in the Kurseong and Teesta divisionsi and a few 
are found in Jalpaiguri and Buxa." But the information before us would 
seem to show that it is found in greater^ or less^ quantity all over 
Bengal. It is mentioned as being found in the jungles in Midna- 
por, Bajshahi, Santil Farganas, and Manbhtim. In Chittagong 
"the trees grow wild on the hills." In Monghyr *4t is found 
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in Bome quantity in the Kharakpore hills." In Bali^or " it " 

SrowB wild in the hill territories to the west of the district/' In 
attack " it grows everywhere in ahundanoe." In Paldmau " it is one 
of the commonest jungle trees." It seems, however, to be nowhere 
cultivated, the nuts being collected from trees growing spontaneously in 
the jungle. These are ripe for gathering at various times from 
November to January. 
BABBA. The following are the prices given for the dried fruit (myrabolans) 

in various districts : — 

Midnapur 
B&JBhani 
Chittagong 
Monghyr 

Cuttack ... about 2 „ (1 anna per seer of 105 

tolas). 

Chuti4Nigpur(Loh4idag&){ \l « fCf^*'^^- 

Palamau ... ... S 8 to Bs. 5 per maund. 

In the report from the Bengal Forest Department, quoted above, 

the prices are given as annas 10-8 per maund in Pal&mau, annas 4 

per maund in Eurseong, and in Chittagong Es. 2-8 per maund, which 

differ considerably from the above figures. 

^ From many of the districts the myrabolans are exported to 

Calcutta, more especially from Orissa. The qaan- 
^ ®* tity exported by sea from the Balasor district to 

Calcutta during the five years preceding 1875 is estimated at 804 
maunds, valued at Hs. 1,359. From PaUman there seems to be a 
considerable export to Benares and Behar. The total produce of this 
district during the five years preceding 1875 is given as 5,000 
maunds, of which from 2,000 to 3,000 are said to have been exported 
to those markets. 

The following tables give the exports and imports of myrabolans 
from the year 1875-76. In this name are included the fruit of Pht/llan^ 
thm Emblicay Terminalia belericay and other species of Terminalia in 
addition to Terminalia Ghehula. Myrabolans are free from duty on 
export. Up to 5th August, 1875, imported myrabolans were subject to a 
duty of 7^ per cent, then reduced to 5 per cent^ and removed altogether 
from the 9th March, 1882. 
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Haira is oocasionally, but very rarely, used as a dye by itself. 
-, . - . The rind of the fruit is pounded and steeped 

uwmdyemg. ^ ^^^^^^ ^^ ^^ ^^^^^ simply dipped in this 

infusion, acquiring a dirit/ grey colour. 

Balfour says :— " The fruit and galh are used bv dyers and 
harness-makers. With alum they give a durable yeUow^ with ferruginous 
mud an excellent hlack^ and they make useful ink." This apparently 
sufficiently describes its use in Bengal as a dye, as from many districts 
the only information received on tihds head consists in qaoting the 
above passage from Balfour's Cyclopaedia. 

Both the fruit and the galh found on the leaves are mentioned as 
being employed with alum to give a good permanent yeliow. 

But the most extensive use to which narra is put as a dye is in 
the production of various shades of black in combination with some salt 
of iron, generally the protosulphate called in the vernacular kasii or 
hirakoBh, The property whicn tannin or tannic aoid possesses of 
producing a black precipitate with salts of iron is that upon which 
the preparation of ordinary ink depends ; and harra is extensively 
employed in Bengal for that purpose. The same property is taken 
advantage of to make a black dye. The process is described as 
follows : — 

The hurhi (or large) hurra is preferred for dveiDg purposes. The 
fruit is pounded and the stone or kernel extracted. This is then boued 
in chatties. After cooling, the cloth to be dyed is soaked in the liquid, 
and afterwards in a solution of kasU (protosulphate of iron) in water. 
The colour of the harra solution itself is a dirty green, which the sul- 
phate of iron turns hlach. The density of the black depends on the 
strength of the solution of protosulphate of iron. (Pal4mau.) 

Both the unripe fruit (jeonghi harra) and the ripe fruit (harra) 
yield a black dye with protosulphate of iron, but the unripe* fruit 
IS preferred. (Cnuti4 N&gpur sub-diyision of Loh4rdag&.) 

Prepare an infusion of harra and steep in it the cloth to be dyed, and 
boil the whole. Then withdraw the cloth, and after it has cooled scatter 
over it iron duat or filings, and press this well in until the cloth 
becomes black. Then boil it again for a short time, and on cooling wash 
it in cold water and allow it to dry. For a piece of cloth 1 seer in 
weight 6 chittacks of best harra, 4 chittacks of iron dust, and a 
quantity of water sufficient for the complete immersion of the olothi 
are required. ( No. 11650, cotton, Cuttack.) 

(Nos. 12187, 12193, silk yam, and 12102, cotton yarn, have also been 
dyed with haritoki and iron filings by a Calcutta native dyer.) 

Sometimes goor or molasses is employed in addition to harra and proto- 
sulphate of iron : — 

Cotton is dyed black by boiling it in a solution of iron, goor, and 
powdered haritoki. (Maldah.) 

In B&jshahi a little indigo is added to the protosulphate of iron to 
deepen the resulting black :— 

12 chittacks of haritoki are boiled in 30 seers of water till 10 seers 
remain, and then the solution is allowed to cool. The prepared (P) thread 
is saturated with this solution and dried. 2 chittacks of sulphate of iron 
and 2 tolas weight of indiao dye are then mixed together, and the thread 
soaked twice in this and dried. (B&jshdhi.) 



HABBA. 



( 150 ) 

HARRA. In Dacca a deep black is obtained by using gab^ the dried fruit of 

Diospproa EmbryopteriSj in combination with harra and protosnlphate of 
iron, as described under gab, p. 135. In Ohuti& N&gpur (Loh&rdag&) 
a dark neutral tint, called A;aA;r(7t2a, is obtained from harra, protosnlphate 
of iron, and safflower {Carthamm tinctoriuSy p. 17). 

In Ghittagong haritoki aud tiree pods (Oaesalpinia sp. ?) are used 
to produce a black dye— - 

The frait of karitoU is steeped in water for 7 days along with some pods 
called tiree (p. 142), which are obtained from a prickly creeper of that 
name in the jangles here, and the whole is boiled. A. semi-permaaeiit 
black dye is obtained. (Ghittagong.) 

Harra and the protosulphate of iron, with or without ^oor, are 
also used to produce a khaki or iron-grey colour, although it is not 
quite clear in what the process differs from that employed to produce 
black as above :— 

Cotton is dyed a hhahi colour by boiling it in a solution of iron, goor, and 
-powderealharitoki three or four times. (If boiled only once, the resulting 
colour is black as above P) (Maldah.) 

Khaki or earth dye is prepared from Jtarra and taeis (protosulphate of 
iron), by boiling the mgredients together. (Monghyr.) 

Harra is also employed as a mordant, or accessory to concentrate 
the colour, with safflower (Carthamm tinctoriua^ p. 16), il {Morinda 
tinctoriaj p. 33), manjeet (Bubia cardifolia^ p. 48), huldi {Curcuma hnga^ 
p. 86), and tesu {Butea frondoaay p. 74). 

SAHARA. 13. Terminalia belerica, Boxb. — Nat. Ord. Gombretacbjb, 

Bahard, bahera, or baharra, <m^]t ^t^t^> ^l^l^^lj !W.| Wl^* 

According to the statement quoted under Terminalia Chebula from 

Q^Q^^Y^ Mr. Liotard's Memorandum, this species of 2Vr- 

minalia is common in almost all the Bengal forests, 
much more so than Terminalia Chebula. This statement is, however, not 
borne out by the information received, as it is only mentioned in the 
returns from one or two districts. It is mentioned as '^ growing wild 
in the hills " in the Ghittagong Division : it is mentioned also 
as a jungle product in Bhagalpur, Santal Parganas, and Manbhum. 
In the Orissa Division it is said to be produced everywhere in 
abundance in Guttack, and to grow wild in the hill territories 
to the west of the Balasor district. The fruit of this species 
seems to yield an inferior kind of mvrabolan. The nuts are ripe for 
gathering at various times from November to January. In the returns 
it is frequently confounded with Terminalia Chebula, and from some places 
the same price is given fur both, though this is most likely a mistake. 
The prices given are— 

Ghittagong ... Bs. 5 per mannd (same price as T. Ch^ula.) 

Guttack ... about Bs. 2 „ „ ( ditto ditto. ) 

Ghuti4 N6gpur .,. Be. 1-4 „ „ (same price as the inferior 

kind of harra). 
Manbhdm ... Be. 1 to Bs. 2 „ „ 

In the report from the Bengal Forest Department above referred 
to, the prices given are Be. 1 per maund in Ghittagong and As. 3 
per maund in the Terai. 
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In Chittagong ** the entire produce is absorbed locally :" from the 
Bantal Pargan&s most is exported to Oaloutta : from Outtaok it is 
exported to Caloutta and other places : from Balasor also exported to 
Calcutta, the export by sea daring the five years preceding 1875 being 
estimated at 12,491 maunds, valued at Bs. 12,794 : from M&nbhum it 
is said to be exported into the Bfinkur& district. 

Bahera is used as a dye-stuff in the same way as harra. It is 
used as a dye by itself by pounding the nut and steeping it in hot 
water. The specimen of cotton cloth. No. 11349, in the £iConomio 
Museum from the Balasor district was coloured by '^ steeping it for 
half an hour in an infusion prepared by boiling the nut of bahera for 
eight hours." The resulting colour is a snuffy yelhw or brown. 

In the Ghutiil N&gpur sub-division of Loh&rdagd the nut is 
boiled with aq/imati^ and yields a similar brown or snuff colour. 

Bahera is also employed, like harra, to obtain a biack with proto- 
fiulphate of iron. 

It is also sometimes substituted for harra in Chittagong in the 
process described above for obtainiug a black dye with tiree pods. 

The following detailed description of the method employed in 
Eaz&rib&gh to dye with bahera has been received from that district : — 

For each square yard of cloth take i seer of bahera nuts. £ztract and 
throw away the stones, and break the rind into as small pieces as possible. 
Fat these into a seer of water alone with a tola weight of pomegranate 
rind. Leave the whole to stand ror one night. Then boil the infusion, 
allowing it to boil over three times. Then allow it to cool, and strain 
through a coarse cloth. Wash the cloth to be dyed well in water. 
When half dry, wash again in water, in which a tola of alum has been 
previously dissolved. Then dip the cloth in the dye solution, working 
It about well so as to make the colour uniform. When the colour is 
deep enough, dry the cloth in the sun, and afterwards wash frequently 
in clear water so as to get rid of the smell of the dye. The resulting 
colour is a snuffy yellow. (Haz&rib&gh, No. 11232, cotton.) 

The bahera nuts are also used as mordants instead of harra in 
dyeing with madder or manjeet {vide p. 48). 

14. Terminalia Aijuna, Bedd. — Nat. Ord. Combretacejb. 

Arjun, ^^R. 

The only information regarding the use of this tree for dyeing 
purposes comes from Midnapur^ in which district Terminalia Arjuna 
is found in the jungles. A specimen of cotton cloth dyed a light 
brown with arjun bark has been received from this district, the method 
employed being the same as that described on p. 128 with the substitu- 
tion of bark of arjun for that of babla. (No. 11179.) 

The bark is also employed in preparing a black dye, along with 
gardn (Ceriopa Eoxburghiana) and babla {Acada arabica)y as described 
under babla {vide p. 128). 

The price of the bark is given as 3 annas per seer. 

15. Terminalia tomentosa, Bedd.-^'Nat. Ord. CoMBaEXACEiB. 

Asan, ashna» ^TT^, 19l^9. 

This tree is mentioned as a jungle product in the returns from 
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▲SAM. Midnapnr, B&nkiir&, Balasor, Cattaok, Sant&l PargaBas, and the several 

districts of Chatid N&gpur. In Balasor it is mentioned as being found 
wild along with various other dye-produoing trees in the hill territories 
to the west of the district. From the latter district the bark is said to 
be exported to Calcutta. 

The bark of asan is used occasionally^ but very rarely, as a dye- 
stuff. The bark is broken up and boiled in water to extract the dye. 
The resulting colour is brown or buff. The specimen No. 11348 in the 
Economic Museum from Balasor was dyed by steeping the cotton doth 
for half an hour in an infusion prepared by boHing the bark of asan 
for 8 hours. 

The bark of ashna is used in the Midnapur district to produce a 
reddish dye, along with the bark of bakul (Mimusops Elengi)j which is 
used in colouring gunny-bags. The method employed is similar to 
that described on p. 128, with the substitution of a mixture of the 
barks of ashna and bakul for those of keund and babla. (No. 11569, 
cotton, brownish red.) 

A mixture of the barks of asan and porashi (p. 154) is said to pi'O- 
duce a very good red dye in favour with tanners. The red leather-shoes 
worn by the common people owe their colour to this dye. (Man- 
bhtim.) 

HABBA. 16. Terminalia citrina, iZoarft.— Nat. Ord. Combrbtacbje. 

Harra. 

The fruit of this tree, resembling that of Terminalia Chebulaj 
is, no doubt, frequently confounded with it, but the only special 
mention of its use is as a mordant in dyeing with al in Monghyr. (See 
p. 33.) 

KESBAj. 17. Wedelia calendulacea, Leas. (Yerbesina oalendulacea, 

Roxb.) — ^Nat. Ord. Composite. 

Xesraj. 

'^ The root of this plant is pounded, and gives a blach dye with 
salts of iron. " (Lobardaga.) 

18. Woodfordia fioribunda, Salisb. (Grislea tomentosa, 

Roxb.) — Nat. Ord. Lythraceje. 

Pawai, dhawayi, dawa, dhowa, dhao. 
Dhadki. ^ 

Dhan, dhainti, ifftf^ | 

This plant, which is very little used as a dye, grows wild in the 
jungles in most parts of Bengal, being in severd. districts of Ohutii 
I^agpur the commonest of the jungle plants. It is nowhere Cultivated, 
as it grows wild in more than sufQcient quantity to meet the 
very limited uses to which its parts are put as a dye (flowers), a 
tan (flowers and leaves), and for the preparation of a cooling drink. 
The plant flowers at various periods from February to Apnl. The 
flowers are picked and dried in these months, and, in districts where the 
leaves are used as a tan> these are gathered and dried in the autumn. 
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The plant being everywhere a jungle produot, the cost of produo- i>iua« 
tion is merely that of the labour of ooUeoting the flowers. 

No particulars of the produce of any district have been received 
except from Palamau in Lohardaga, the Assistant Commissioner of 
which states that the Garhwa mahajans estimate the annual produce 
in the sub-division at 200 maunds of the dried flower, about 
100 maunds of which is exported to Gtsjkj Patn&, and Ben&ree. 

The price of the dried flowers is given as— 

Palaman, from Bs. 3-8 to Rs. 4 per mannd. 
M&Dbhdm, „ As. 4 to He. 1 ,, „ 
Hiigli, Bs. 5 per maimd. 

Cuttack, one anna per seer of 105 tolas, eqniralent to less than 
B.S. 2 per maund. 

The discrepancy between these prices, especially for neighbouring 
districts like Manbhtim and Fal&mau^ may possibly be explained 
by the following extract from a letter from the District Superintend- 
ent of Police, Mdnbhum, dated August, 1877: — ''The season for 
collecting dhadki is over, and but small stocks are kept. Such as is 
exported is despatched in April and May, and very little is retained 
for home consumption. Any quantity might be procured at extremely 
low prices in the season, which is January and February. " It is 
probable, then, that the lower prices given above apply to the period 
of the year when the dhadki flower has just been collected ; the higher 
prices, to periods when there is scarcely any to be had. 

This plant seems to be rarely used as a dye by itself, less rarely as a 
subsidiary in dyeing with &1 {Morinda tinctoria)^ under which the process 
is descrioed (p. 33). In Fal&mau in Lob^rdagd, where it seems to grow 
most plentifully, it is stated not 'to be used as a dye, but as a cooling 
drink, the method of preparing which is not given. From this district 
there is a large export to Gay 4, Fatna, and Ben&res, probably for use 
as a subsidiary in dyeing with dl, although the Assistant Commissioner 
of Pal&mau states that it is exported to these places not for use as a 
dye. The leaves and flowers seem to be pretty widely used as a tan 
(p. 161). 

Where used as a dye by itself, the flowers are either boiled in 
water or else steeped for a considerable time in cold ( P M4nbhum) or 
hot water. To the solution thus prepared alum (or lime and alum) is 
added as a mordant, and the material to be dyed is immersed in this 
solution several times until a pink colour of the required depth is 
obtained. 

The scientific names of the following are unknown :— : 

19. Amlia, ^^TtTf^* 

Found wild in the jungles of the Dfirjiling Terai, used by 
the Meches in dyeing silk thread red (p. 55J. "The thread is first 
mixed with amlia (leaves?), and these are boiled together for some 
time. The thread is then dried and coloured with lac-dye, and then 
mixed with the leaves of bhauri [Symphcos th-ecefolia) and again boiled. 
When dry, it is a deep redJ^ Specimens of stem^ leaves, and seeds 
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AMLu. have be^n forwarded, but these have not been found sufficient for 

identification. Dr. Watt says it is probably either a species of Hibiscus 
or of Abutilon. 

»^«^ 20. Bambi 

The leaves of this plant are used in the Garo Hills in dyeing 
with chengrung (Morinda angusti/olia, p. 39) . 



ICHl. 



21. Ichi (Chukma) or ichki (Bengali). 

A tree found in the Chittagong Hill Tracts, the seeds of which 
(lohi-biohi or iohki-bichi) are used in dyeing with indigo (see p. 124). 
From the specimen of seed forwarded, it would seem to be nrobablv a 
Cas8i5i (Dr. Watt.) ^ ^ 

jooREE. 22. Jooree. 

An imported dye-stuff used in Chittajf ong in dyeing with gach- 
huldi (p. 91). It may be lac^ which is called in the Eastern districts 
jhuri, but the colour does not seem to suit this supposition. Dr. Watt 
suggests that this is probably Jasminum htimile^ a native name of 
which is jauri^ and which gives a good yellow die. 



KALAQAP. 



23. KaJagap. 

A tree found in the Chittagong Hill Tracts, the bark of which 
is used in dyeiug with indigo (see pp. 124, 126). A reference to it will 
be found in Lewin's " Hill Tracts of Chittagong," pp. 119^ 122. 

KANDA. 24. Kanda ? 

The fruit of this plant is mentioned by Dr. Sohlich as being used 
in dyeing yellow with gyong {Symplocos spicata? p. 89). 

KHABULA. 25. Kharula. 

The bark of this tree is used in Chittagong in dyeing with rung- 
gach (pp. 40, 41). 

poRASHi. 26. Porashi. 

The bark of porashi gives a dye, obtained by boiling it in water, 
but the colour is not stated (Mdnbhum.) " An admixture of the 
barks of porashi and asan (TerminuUa tomenfosa, p. 152) produces a 
very good red dye, in favour with tanners. The red leather shoes worn 
by the people owe their colour to this dye." This cannot be paras 
{Butea fr(mdosa)y as par4s is mentioned separately in the same list. It 
may, however, be Thespesia populnea^ oi which parash is given by 
Mr. Gamble as one of the vernacular names. 

sooi>- 27. Sood. 

The bark of this tree is used in the Sant&l Fargan&s in dyeing 
with &1; p. 35. 
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We may mention here<— 

28. Alum. ALUM. 

Fhitkiri or phitkiri, f^Ulft I 

This, the doable Bulplate of aluminium and potassium, is of 
almost uniyersal use in dyeing operations, as will be seen in the preoed« 
ing pages, but no special information regarding it has been zeoeiyed. 



Alkalis and adds — The alkalis required in dyeing are supplied in bajihatl 
Bengal generally either from sajimati (^1fvi||?t)» ftn impure mixture 
of the oarbonates of soda and potash, or from the ashes of yarious 
plants. Those speoially mentioned are as follows : — 

Amaranthus spinosus, Willd. — Nat. Ord. Amarantacbjb. kantavatk 

K&ntiiiat^. 

The ashes of the burnt wood of this plant are used in Cuttack 
in dyeing with kamlagundi {Mallotm philippinensis), vide p. 19. 
There is no other mention of its use in dyeiog. 

Guizotia oleifera, DC. fVerbesina sativa, JB(w?J).— Nat. Ord. smoowA. 

COMPOSITJE. 

6irgooja. 

Ashes of sirgooja used in Lohardag& in preparing thread for 
dyeing with ohyli {Marinda tinctoriay p. 31). 

Musa sapientmn, TT//^.— Nat. Ord. MusACEiS. plahtaht. 

The ashes of the leayes, bark, or fruit-rind of the plantain are 
universally employed in many dyeing processes in Bengal. 

Vitex Negundo, ii/iw.— Nat. Ord. Vbrbenacbjb. NWHnroA. 

Nishiiida. 

Ashes of the leayes used in dyeing with kamaWffundi in Bfp- 
bhdm(p. 19.) * 

Achan. aoeak. 

Ashes of burnt wood of this plant used in dyeing with achhu in 
Tipperah, p. 35. 

Chakaiphang. oHAiuzpHAKa. 

Ashes of roots of this plant used in dyeing with achhu in 
Tipperah (p. 35). 

The ashes of yarious species of bamboo, known as mritinga {Bam- 
bma Tuldtty Eoxb.), kalai^ and akorjyay respectively, and of the mustard 
plant J are used in Chittagong in dyeing with rung-gaoh and indigo 
(pp. 40, 125) ; also the ashes of phulgach and of the young shoots of 
imlitgacL Akorjya is obviously the same as atcorja^ mentioned in 
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ACIDS. 



CBAMAI. 
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GOOLUNO. 



GULONCHO. 



KUJ. 



KBEETA. 



Lewia's " Hill Tracts of Ohittagong," p. 130, where also the *«&/ bam- 
boo is mentioned. Of these and other kinds of bamboo mentioned by 
Lewin, Gamble remarks that their species has not jet been definitely 
settled {Manual of Indian Timbers^ p. 431). Phulgach is the fool ot 
Lewin, p. 122, the ashes of which he states are used in dyeing with 
kalagap (p. 154). Imlitgach may probably be TamarinduB indica. 

The acids employed in dyeinjf in Bengal are generally those pre- 
pared from the fruits of the lime or lemon, or of the tamarind. The 
leaves of thanthelang (Acacia Intsia) are also said to be used on account 
of an acid contained in them (p. 141). 



Of the following dye-stuffs mention is made in the returns, or 
else specimens have been received, but no particulars as to their use in 
dyeing are given : — 

Albizzia Lebbek, Benth. — ^Nat. Ord. Leguminosje. 

Chamdi, "^t^, ch&mai, l?tl^» or chdmirkasd, 5tThf^^' 

The bark of this plant is mentioned as a dye-stuff found in the 
jungles of Midnapur, and selling at 2 annas per seer. No further 
information is given. Gamble gives chamar has as the Fanjab name 
of Phyllanthus nepakmia^ but Dr. Watt identified the bark and fruit 
sent up as Albizzia Lebbek. 

Heritiera Pomes, Buck,— "Nai. Ord. Sterculiaceje. 

Sundaree, -^flrf^. 

A specimen of the bark has been forwarded from Nadiy& as a 
dycHstuff, but without any particulars. 

Vigna Oatiang, Endl. — Nat. Ord. Leguminosje. 

Shim or chim, f*t^* f^'T* 

The leaves of the ordinary bean of the country are mentioned in a 
list of dye-stuffs used in the Bdjshdhi Division, and a specimen of 
these leaves has also been forwarded as a dye-stuff from Jalp&iguri ; 
but in neither case are any particulars given. 

Ooolung. 

The bark of this is mentioned as being used as a dye-stuff in the 
Sant&l Pargan&s. The dye is extracted by steeping it in hot water, 
but the colour is not stated. The bark is said to be exported to 
Calcutta. 

Guloncho. 

A specimen of the bark of this has been received as a dye-stuff 
from the Presidency Division, but no particulars are given. Gamble 

S 'yes gulancha eiB the Bengsli name of Tinospora cord^folia^ Miers; but 
r. Watt thinks the specimen sent is probably a species of Vitis. 

Kuj or kajri. 

The bark is mentioned in a list of dye-stuffs in use in M&nbhum. 
A specimen of bark forwarded seems to be a Morinda (Dr. Watt). 

KheetB,. 

The fruit is mentioned in a list of dye-stuffs in use in M&nbhum. 
Gamble gives keeta as the Kol name of Fhoenix acaulis, Boxb. 
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CHAPTER VT. 



Tana and Tanning in Bengal. 

In the oircular letter from the G-ovemment of Bengal to the Com- 
missioners of the varioos DivisionSy instituting the enquiries upon whioh 
this report is based, it was requested that *' such information as may be 
available on the subject of tans of Indian production may also be 
furnished." The information received from the various districts in 
accordance with these instructions is^ however, exceedingly fragmentary 
and incomplete, and it is impossible now to take steps to supplement it 
without unduly delaying this Report, already sadly behind time for the 
reasons explained in tne Preface. This fragmentary information 
is therefore here entered ; but it must be understood that it does 
not profess to be a complete account of the methods of tanning and 
dyeing leather practised by the moochis and chamars of Bengal, nor 
anythine more than a collection of the fragmentary statements contained 
in the letters from which this report is compiled. We shall first 
give a list of all the substances mentioned as beinff employed in tanning 
operations, and then a general account of the metnods of tanning and 
dyeing leather^ as far as can be gathered from the returns. 

A, — ^LisT OP Tans and Tanning Agents, employed in Tanning and 
Colouring Hides and Skins bt the Native Tanners op Bengal. 

Most of these are also used in dyeing fabrics, and a detailed 
account of their growth, cultivation, &c,, will be found in the 
preceding part of this volume. It must be understood that the sub-* 
stances mentioned below are not all tans proper, i.e., substances contain- 
ing tannin or tannic acid, whioh, by combining with the gelatin of the 
skins, converts them into leather. Some are used in the process of tan- 
ning for other purposes. 

1. Acacia arabica, Willd. (p. 127).— Nat. Ord. Leguminos;e. 

The bark of this tree is extensively used as a tan everywhere in 
Bengal, being here, as in the rest of India, generally the cheapest and 
most effective tanning agent. 

The legumes of oabul are less frequently employed (Midnapur, 
Efijshdhi, fcJantdl Parganfis), and the leaves more rarely still (Midnapur). 

The methods of preparing the tanning solution from these will be 
found described in the second section of this chapter. 

Leather tanned with babul is of a 6i^^ colour. 

2. Acacia Oatechu, Willd. (p. 129) .—Nat. Ord. Leguminosjb. 

Kuth, the astringent extract of the wood of this tree, is used 
occasionally as a tanning agent (Furniah). 

The bark of this tree is also used as a tan (Bh&galpur, Qaya). 
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3. Acacia Famesiana, Willd, {p. 128)— Nat. Ord. 

LBOtTMlNOeiB. 

Bark employed as a tan in Dacca and Paridpur. 

4. Bassia latifolia^ £o^6. {p. 133).— Nat. Ord. Sapotacba. 

The bark of mohwa used as a tan in Bardw&n ; leaves in Dinapur. 
Mahoria leaves are used in Shababad ; mahora leaves in Muzaffarpur. 
These are probably the same. 

6. Bixa Orellana^ Linn. {p. 70).— Nat. Ord. Bixtnejb. 

Bnngphul is mentioned in a list of tans used in M dnbhtimy but it 
is not stated what part of the plant is used : probably the fruit. 



6. Caesalpima digyna^ Bottl.—'NeA. Ord. Leouhikos& 

Xunti. 

Only mentioned from Guttaok, where the legumes are used as a 
tan. In the letter from Outtack this is said to be a species of Acacia^ 
but the pod forwarded seems to be CcBsalpinia digyna, 

7. Oassalpinia sp. {p* 142). — Nat. Ord. Leouminos^. 

Legumes used in Sant&l Pargan&s (tari), Maldah (lati), and in 
Chittagong (tiree). 

8. Oarissa Oarandas, Linn. {p. 142). — ^Nat. Ord. Afocynbjb. 
IhiU of kuranja or tair used in Bhagalpur. 

9. Oassia alata, Linn.-^ Nat. Ord. Leouhinos^. 

Specimens of soonari bark used in tanning in Cuttaok sent as 

Cassia Fistula proved on examination to be Cassia alata (Dr. Watt.) 

10. Oassia Fistula, Linn. {p. 66). — ^Nat. Ord. Leguhinosa. 

Bark used in Dacca, Farfdpur (sonali bark), and in Cuttaok 
(soonari bark). 

11. Oeriops Roxburghiana, Amott. {p. 133). — ^Nat. Ord. 

Bhizofhorejb. 

Gardn, grahani, gir&ni. 

Bark used in Balasor, Dacca, Faridpur, Maimansinh, Rdjsh&hi, Mur- 
sbiddbdd. In the latter two districts "garran" is said to be a species 
of Acacia, but it is probably Ceriops RoxburghianOy the Bengali name of 
-which is /' gardn." The Collector of Murshid&bAd reports that 
<«garran"' bark is generally preferred to ^' babul " bark for tanning 
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purposes on aooount of its oheapness. The pods of gar&n said to be 
used in Bajshdhi. 

Dr. Sohlioh writes : — ^' An almost unlimited amount of gar&n bark 
is available in the Sondarbans. The bark of mature ^e^rkn trees, 
whioh yields a greater proportionate amount of colouring matter than 
that of younger trees^ sells in the Jessor distriot for Be. 1 per maund ; 
that of the smaller trees running at various prioes, from annas 12 to 
annas 4 per maund. The cost of the labour in cutting off the bark 
chiefly accounts for the price charged." 

From Balasor we are informed that 'Uhe tan from grahani is 
prepared by boiling down the bark with a small quantity of teel^seed oil. 
It is used to stain ropes a rusty dark-brown colour, and to stain cloths 
worn by boatmen. It is .said to greatly strengthen ropes whioh have 
been soaked in it, and is the ordinary tan used by curriers, babul bark 
not being used here." 

12. Citrus medica, Linn. (Citrus aoida, i2o:ri).— Nat. Ord. 

BUTACE^. 

Zagnji. 
Leaves of lime used in tanning in Manbhum. 

13. Diospyros Bmbryopteris, Pers. (p. 134).— Nat. Ord. 

fiBENACBiE. 

Fruit used in Loh&rdagi (Ghuti4 N&gpur). 

14. Diospyros melanoxylon, Roxb. {p. 135)— Nat. Ord. 

Ebenace^. 

Zend. 
Fruit used in Lohdrdaga (Ohutia Ndgpur). 

15. Brythrina sp. (p. 135j. — Nat. Ord. Leguminos^. 

Madar, ^ifN I 

The bark of this is used in conjunction with that of deuoh (p. 161) 
in dyeing skins yellow (Midnapur). 

16. Eugenia Jambolana, Lamk. (j). 135). — Nat. Ord. 

MTRTACEiE. 

Bark of jam used in Midnapur along with barks of bakul and 
garan in dyeing skins red. 

17. Pious religiosa, Linn. {p. 136).— Nat. Ord. Urticace2b. 
Bark of ashatha used in B^nkur&. 
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18 Lagerstrcdmia parviflora, Boxb. — Nat. Ord. LrrHRACBis. 

Bark of sidha^ used along with bark of ashna in djelng skins 
black. (Midnapur.) 

19. Loranthus longiflorus. Deer. — Nat. Ord. Loranthacr^. 

Bandd. 

The wood of this plant is used in Bhagalpur and the Santal 
Parganas. It is a parasite of the mango tree, very common in those 
distncts, with handsome scarlet flowers. The mode of preparing the 
wood for use in tanning is described in the second section of this 
chapter. 

20. Mallotus philippinensis, Mill. Arg. (p. 18).— Nat. Ord. 

Eufhorbiacej:. 

The leaves of kamla are used in Manbhum. 

21. Mangifera indica, Linn. {p. 139). — Nat. Ord. An agar- 

DIACEiB. 

Bark is used in B&nkura and in the Dacca district. " The mango 
bark is used in the same manner and to about the same extent as babul 
bark." (Dacca.) 

22. Mimusops Elengi, Linn. (p. 136).— Nat. Ord. Sapotacs.£. 

Bark of bakul used as a tan in Bdnkura. In Midnapur it is 
used in dyeing skins red in combination with the barks of garan and 
jdm. 

23. Phyllanthus Emblica, Linn. {p. 143).— Nat. Ord. Euphor- 

BIACB^. 

The fruii used in Bhagalpur, Lohardaga, Manbhum. Leaves 
in Bfrbhum/ Midnapur, Santal Parganas, Lohardag4. Bark in 
Manbhum. 

24. Shorea robusta, Ocsrtn. (p. 137).— Nat. Ord. Diftbro- 

CARP££. 

Bark of sal used in Bdnkur&, Midnapur, SanUl Parganas, Man- 
bhum^ Lohdrdaga. 

25. Sjmiplocos racemosa, Roxb. (p. 87)— Nat. Ord. Styrackjb. 
Lodh-iarA: used in Balasor. 
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26. Terxninalia Aijuna, Bedd. (p. 151).— Nat. Ord. Combrb- 

TACBJE. 

Bark used in B&nkuri, Midnapnr, Mdnbhiim. 

27. Terminalia belerica^ Roxb. {p. 150).— Nat. Ord. Combrb- 

TACBiB. 

Fruit (Bhagalpur, Lohardagi). 
Leaves (Birbhum). 

28. Tenninalia Ohebtda, iZ^^s. (p. 145).— Nat. Ord. Comb re. 

Fruit used nearly everywhere. 

29. Terminalia tomentosa, Bedd. (p. 151).— Nat. Ord. 

COMBRBTACEJB. 

Bark used nearly everywhere, 

30. Woodfurdia floribunda, Saliab. {p. 152)— Nat. Ord. 

Ltihrackjb. 

Leaves (Pumiah, Santal Pargan&s, Loh£rdag4). 
Flotcers (Loh^rdag4). 

The following tans are also mentioned, but the soientifio names 
of the plants yielding them are unknown : — 

31. Bunda. 

Leaves used in Muzaffarpur. This may be Loranthus longtAoruSy 
the native name of which is " banda." 

32. Ohuni. 
Bark (M&nbh6m). 

33. Deuch. 

The barks of deuch and m&dar {Erythrina sp). boiled in water 
give a yellow dye to skins (Midnapur). 

34. Gatheyas or gfitiyd, ^tSt^l I 

The bark is used in Cnittagong in tanning leather, to whi6h it 
also gives a red colour. It is probably a Terminalia (Dr. Watt). 



35. Khawa. 

Bark (Palamau). 
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36. Porashi. {p. 154). 

Barks of porashi and asur produce a very good red dye, in favonr 
with tanners ; and the red leather shoes worn by the people owe their 
colour to this dye (Manbhum). 

GaUnnh are also employed (Balasor, Hugli). In the latter 
district they are said to be the only tan used. But it is probable that 
these are not really pallnuts, but myrabolans^ which are frequently 
mistaken for, and called, galluuts. 

The mineral substances employed as auxiliaries in the processes 
of tnnniiig and dyeing leather are salt (generally the coarse kind, 
called khari niniak), lime, alum, sal-ammoniac (nisadal), protosulphate 
of iron (hirakosh), blue vitriol (sulpliate of copper), sulphate of 
sodium (kheri noon). Eice-gruel (kanja) and pigeon's dung are also 
used. The processes in which these are employed will be described in 
the next section. 

B,— General Account of the Methods op Tanning and Dyeing 

Leather ab practised in Bengal. 

The skins of animals in their natural state are liable to be 

destroyed by putrefaction, and are readily affected 
Tanning, tawing, sha- ^y ya^ious iutlueuces which render them unsuit- 
°**^^^"^' able for use in that condition. By various 

chemical and mechanical means, however, they may be prepared so as 
to be capable of resisting these inHuences and acquire various new and 
valuable properties. The processes adopted have for their object to 
prevent the skins from putrefying, to make them supple and pliable, 
to render them impervious to, and unalterable by water, and to increase 
their strength and durability. Skins so prepared become leather, and 
this is brought about by three processes : — 

(1) Tanning, in which the gelatin^ of which the hide or skin 

principally consists, is made to combine with an 
astringent principle called tannin^ or tannic acid, 
contained more or less plentifully in various vegetable 
products, so as to form tanno-gelatin^ the essential 
basis of leather. 

(2) Tawing, in which the leather is prepared by the action of 

certain mineral substances, generally alum, on the 
hides or skins. 

(3) Shamoylng, in which the leather is prepared by causing 

oils or fatty substances to combine with the skins. 

These two last processes, generally used only for fine or thin skins, 
do not seem to be employed at all in Bengal. 

In order to make the native processes of tanning intelligible, we 
shfaU give a brief sketch of the various stages in the process of tanning 
as generally adopted in European tanneries, and append to the 
account of each stop the accounts of the corresponding native processes 
contained in the returns. 
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The first process is the hringing of the skins or hides into a soft, 
g^ . fiaooid oondition suitable for working. This is 

emng. effected by soaking in water, sometimes rubbiuff 

or beating them at the same time, for a shorter or longer period 
according to the condition in which the hide is received. Spent lime- 
water is sometimes used instead of water, whilst for dry hides and 
dry salted hides brine has to be employed. 

The skills are first softened with water. (Dinapur.) 

The skin is first placed in pure water for 24 or 30 hours to soften. 
(Santal Fargan&s.) 

The next process has for its object the removal of the hair and 

scarf-skin on the outer or grain side of the skin 
haiSiesCg^^* '^' (unhairing), and of the flesh and fatty matter 

adhering to the inner side of the skin (fleshing). 
This is generally effected by placing the skins or hides in a vat con- 
taining milk of lime, in which they are moved about frequently to 
loosen the hair and scarf-skin (liming). It is sometimes effected by 
laying them in a heap for a short time and then suspending them ou 
poles in a close room heated by a smouldering fire : a slight putre- 
faction takes place, which loosens the epidermis and renders the hair 
easily removaole (sweating). This latter method does not seem to be 
practised in Bengal. The hair being thus loosened, the skin is then 
stretched over a beam, and with a working knife the hair and scarf- 
skin are shaved and scraped off. The skin is then turned on the 
beam with its inner or flesh side outwards, and the flesh and 
fatty matters are similarly removed with a fleshing-knife. During 
the above , process of " liming," the lime not only loosens the 
hair and scarf- skin, but also causes the *^corium" or true skin to 
swell up, and become porous and more permeable to the tanning 
solution in the subsequent stages (plumping). The lime also combines 
with the fatty matter of the inner or flesh side to form calcareous soap, 
thus neutralising the fat, which would otherwise interfere with the 
action of the tannin. 

The skin, when removed, is rubbed on its inside surface with lime, and kept 
for 10 or 16 days in a solution of lime and water. It is then stripped of 
the hair by the hand, washed in clear water, and the inside scraped clean 
with a sharp knife (chei^, about one foot long by two inches broad. (Mal- 
dah.) 

The skins are steeped in a solution of lime for a fortnight, then taken 
out, and the hair cleaned off with a two-edged blade. (Bardw&n.) 

Skin is freed from hair by the application of quick-lime. (Hugli.) 

Skin thoroughly smeared with wet quick-lime and kept for a week or so 
in a closed vat full of water. Hair and particles of fat or muscle are 
then scraped ofE. (Murshidabad.) 

Skins are cleaned by treating with lime. (Cuttack.) 

Skins, after being softened as above, are removed from the water and 
given a coating of shell-lime on the inner side, and rolled up and left in 
that state till morning, when they are placed in a bath of. shell-lime and 
water until the hair is removed. This takes from 5 to 16 days, accord- 
ing to the freshness of the skin and strength of the bath. The hair 
from a new skin is burnt off more rapidly than from an old one. From 
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ike lime \m& the skin i« taken and wftthed in dean water, and tlini left 
to soak for tlie night in clean w&t«r. Neit moming it is taken oat and 
■craped clean with a turpi. (Sant41 Fargan&B.) 
Skins, either freBh or softened with water, are mbbed over with a nuxtnra 
of lime, i.e,, lime mixed with water and reduced to the conaistencf of 
cream, and then steeped in a trough containing a solntion of lime, till 
the hair becomes loose and removable. For each bofEalo hide i seers 
of lime are dissolved in wat«r jaat sufficient to corer the hide ; for each 
ballock or cow hide, 2J seers of lime are dissolred as above; and tor 
each calf, sheep, or goat skin, | seer of lime. The hair of a buffalo, 
bullock, or cow hide takes 15 days to become loose so as to be easily 
detached by rubbing; the sldns of smaller animals take only half the 
time. The hair being removed, the skins are next steeped in fresh water 
for 21 bonrs. Any portion of flesh still adhering is scratched off by 
stretching the skins over a phuik. (Dinapnr.) 

The next stage is intended to remove tbe lime thoroaghlj and 
Pnrintf 1*1111 ■ "^ further to diet«nd the pores and cause the 

i^iniig, phunpmg, fibres to swell, BO as to make the skin more bus- 
oeptihle to the tannin (raising or plumping). This is done in a variety 
of ways, depending on the nature of ^e skin and the kind of leather 
into which it is desired to convert it. Skins for morocco aud thin 
leathers are first pured or bated in a preparation of dog's dtuig, then 
washed and put into a drench of bran and waf«r, heated to about 
]85°F. Calves' skins, sealskins, &c., after being well washed in water, 
are immersed in water containing pigeon's dung, dog's dung, or other 
mch matters, in which they remain about ten or twelve dajs, and 
are then " worked " with a concave tool on both sides on a convex 
beam. For some kinds of leather the " puring " and " plumping " 
are effected hy immersing the skins in weak aofd solutions, either stale 
tan liquor or weak solutions of sulphuric aoid. 

In most of the returns received from the various districts of Bengal 
no mention is made of any process of "purine" or "plumping," and 
it would seem that the tanning proper is begun immediately after 
the " fleshing," without any attempt being made to get rid of the 
injurious lime or to further distend the pores of the skin so as to 
prepare them to be more readily acted upon by the tanning materials. 

Bides, after being limed and flesbed as above, are then soaked in kanji 
or rice-gi-uel for three or four days, and afterwards exposed to the sun 
to dry. (Bardw&D.) 

The skins, after being flesbed as above, are steeped in water for three days, 
the water being changed every da;, and are then soaked in a solution 
oi pigeon' t dung. One seer of pigeon's dung ii dissolved in water jiiat 
■nfficient for steeping four large shins, either buffalo or bullock. In this 
— '-tion the hides are soaked for 24 hours, after which they are 
hed and squeezed out so as to free them from water. {Dinapur.) 

anning proper now begiuB. The hides are first suspended 
laid across the mouths of pita containing spent tanning 
Lese " oozes " contain very little tannin, but a certain 
jallio and acetic aoids have been developed in them, and they 
are strong in the colouring matters extracted from 
the tanning materials. The acids neutralise any 
trace of lime, and still further " plump " the skins, whilst 
solution of tannin begins the gradual conversion of the skin 
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into leather. The hides are moyed forward from one pit to another, 

the strength of the tanning infusion gradually increasing. This stage 

is called *' colouring/' as the hide is ayed or coloured on its surface, 

and occupies about a week. The next stage is called ** handling." 

Himdimff ^^® ** handling " pits are a series of pits oontain- 

Handiing. .^^ tanning infusions of increasing strength, in 

which the hides are spread out horizontally and ** handled " once a day, 

or more frequently if necessary, — that is to say, are drawn out of the 

pit with a tanner's hook, piled on the side to drain, and then returned 

to the pit, the hides previously at the top of the pit being now placed 

at the bottom. As the hides pass from one pit to the next, the 

strength of the tanning infusion increases, whilst firequent *' handling " 

becomes less necessary. ^' Handling '* occupies about six weeks. The 

next stage is called '* laying away.'' In this the hides are placed in 

j^^^ pits called " layers " or " lay-aways," in which 

Laying away. *j^^ layers of the tanning bark or mixture are 

placed between the hides laid horizontally, and the pit is filled up with 
an infusion of the tanning material. In about a month the bark is 
spent ; the pits are then cleared out, and charged with fresh bark and 
infusion as before, the hides previously at the top being now placed at 
the bottom. This process of renewing the tan is repeated three or 
four times, when the tanning is complete. The hides are then removed 
and hung up in a shed to dry. During this process they are com- 
pressed with a steel tool and are rolled with a brass roller. On drying 
they are ready for the market. The whole process of tanning may 
occupy more than a year for the best qualities of sole leather. For 
morocco and thin leathers the skins are, as above, first treated with a 
spent tanning infusion. They are then sewn up in bags in pairs with 
the grain or outer side outwards, and fresh tanning infusion is poured 
into this bag. This infusion, aided by pressure, penetrates the pores of 
the skin and completely tajis it. The skins are then ripped open 
and thrown into vats containing fresh tanning liquor, which tans those 
portions untouched by the liquor in the bags. 

The fruit of Terminalia Chehula (haritaki) and the leaves of Pkyllanthus 
Emhlica (amlaki) and of Terminalia helerica (bahar4) are used as tans 
in this district. (Birbhiim.) 

The skins, after being soaked in hanji and dried in the sun as above, are 
rubbed with a preparation of babul bark {Acacia arabica) and mohwa 
bark (Basaia lattfolia), (Bardwan.) 

The barks of asan (Terminalia tomeniosa), sal {Sh^rea rohusta), arjun 
(Terminalia Arjuna), bakul (Mimusops Elengi), ashotto (JBteus reli- 
giosa), babla (Acacia arabica), and mango (Mangifera indica), make good 
tans by being boiled with water singly or together. (BankuraJ 

The following combinations are employed as tans in the district of Midna* 
pur: — 

The bark of sal (Shorea robusia) or arjun Terminalia Arjuna), and 

the leaves of amlaki (Phyllanthus JSmblica) pounded together and 

steeped in water. 
The bark of arjun and the bark, leaves, and fruit of babla (Acacia 

arabica) similarly prepared with water. 
Haritaki (Terminalia Chebula) and the leaves of amlaki similarly 

prepared with water. 
Haritaki and the bark of babla similarly prepared. 
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The bark of babla and aiyun similarly prepared. 

There are two methods of tanning employed in this district. One is called 
'* tanga kas" {ue., tanning bylianging) and the other '' dnba kas " (i.e., 
tanning by dipping). In the first mode the hide dirested of hair is sewn 
up with the tanning preparation in it and hang up in that state for seyen 
or eight days. After this period it is taken down, laid open, dried in the 
snn, and then dyed. In the second mode the hide divested of hair, as 
before, is kept steeped in a tanning preparation for seven or eight days 
also, at the end of which it is taken out and manipulated as before. 
(Midnapur.) 

After the skin is freed from the hair as above, it is boiled in an infusion 
of gallnuts, the only tan used in this district. (Hdgli.) 

After the skin is fleshed as above, it is placed in an infusion of pounded 

far&n (Ceriops Roxhurghiana) and myrabolans (Terminalia Chehula), 
n this it is kept for a period varying from one to four weeks, and is then 
taken out, sprinkled with rice-water and salt, and left to dry in the sun. 
In parts of the district the bark of the babul is used instead of garan 
bark, but the latter is generally preferred on account of its cheapness. 
(Murshidabad : No. 5020, reddish brown.) 

There is little tanning done here. Skios are simply cured and sent away. 
The few moochis tan their own leather, and the materials thev use are 
the fruit of haritaki {Terminalia Chebula), the pods of the babul 
(Acacia arabica), and a bark which they call garron {Ceriops Boxburgh- 
iana) and the pods. (Rajshahi.) 

After the skins are fleshed as above, 8ft of the dried fruit called lati 
{Ccesalpinia sp.) is pounded in a mortar and mixed with water. The skin 
is kept m this mixture for four or five days, rubbed while wet with lib 
hheri noon (sulphate of soda), and then dried. (Maldah). 

Bark of gatheyas (-p, 161) is pounded and soaked in water. Into this the 
hide, cleared of hair, is thrown, and kept soaking in it for four or five 
days. This process is repeated three or four times, and gives a red 
leather. If a similar process be followed with tiree pods (CoBsalpinia *p.), 
the leather obtained is a greyish white, (Chittagong.) 

After being soaked in the solution of pigeon's dung as above, the skins are 
steeped in a solution of mohwa (Bassia latifolia) leaves, prepared by 
steeping the leaves in water for three or four days. This solution is 
renewed every three days, and the soaking is continued for 15 days. The 
skins are next put into a masonry vat, which is filled with a solution of 
the bark of the babul tree (Acacia arabica), prepared by steeping babul 
bark in water for three or four days. A layer of babul bark finely cut 
is also placed between every two skins. This process goes on for eight 
months m the case of buffalo, bullock, or cow hides ; four months for calf, 
sheep, or goat skins. The solution in the vat is changed every second 
month. The skins are then taken out, washed well with water, and rubbed 
with cocoanut husk. After this they are rubbed over with a piece of flat 
brass to drive out any remaining water. They are then hung up and 
partially dried in a room, and lastly greased with a mixture of cow and 
nog's lard in equal proportions, then dried for two or three days, when 
they are ready for use. (Dinapur.) 

After the processes described above, a bath is prepared from the pod 
of babul. If the seed is green, it is boiled ; if it is dry, it is crushed and 
thrown into cold water. In this bath the hide is allowed to remain 
three days : it is then taken out and the water wrung from it. A similar 
bath is then prepared from the tari (CcBsalpinia sp.), and the hide is 
placed in it for a further period of three days. If tari is not at hand, 
a second of babul is substituted. When taken from this bath the hide 
is cleaned of the sediment of babul and tari and sewn up into the form 
of a bag, and hung up under a tripod. The bruised wood of a parasite 
of the mango tree (Loranthus longijlorus) is then placed inside, and the 
skin is filled with water. It is allowed to remain in this sUte for a couple 
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of days. After tliis the skin is taken down and one side or the other — it 
is perfectly immaterial which — rubbed with khari salt and then dried, 
when it is ready for use. 
During the flowering and fruiting season of the mango the preparation of 
the parasite of the mango-tree is omitted, but the skins are not then so 
soft as when it is used. The parasite is prepared in this way. The 
leaves are stripped from it, and the sticks laid together on a hide or mat 
and bruised by two or three persons beating them with the mnsal or 
gamal (the iron-rimmed wooden pestle used for pounding grain in an 
ookley). (Eastern parts of Santil Pargan&s). 

The hide is first rubbed with lime and so cleaned ; then dry^'amla learea 
(Phyllanthus Emblica) are pounded and put with the hide to steep in 
water, where it remains for four days. It is then taken out and made 
into a bag, which is filled with water and asan (Terminalia tomentosa) 
or sal (Shorea robusta) bark, and so kept for four or ^ye days. The hide 
is then considered tanned. (Deoghur, Santal Pargan&s.) 

The hide, after being left in lime for 15 or 20 days, is then taken out and 

the lime removed. The hide is then left to soak in water, in which the 

leaves of the amla {Phyllanthus Emhlica) and the dhaoa ( Woodfordia 

florihunda) and the fruit of the hurra (Terminalia Chehula) have been 

placed. It is then ready for use. (Sant41 Parganas.) 

Skins, after being treated with lime and cleaned, are soaked in the astrin- 
gent solution prepared by pounding the bark of soonari {Cassia Fistula) 
bark of asan (Terminalia tomentosa) and pods of kunti {Ccesalpinia 
digyna) and soaking m water for 24 hours. The process of soaking is 
repeated three times. (Cuttack.) 

The tans used here are asan (Terminalia tomentosa), lodh (Symplocos 
racemosa), grahani (Ceriops Roxhurghiana), and gallnuts (probably 
myraholans), Grahani is the ordinary tan used by curriers. It has a large 
local consumption, and is very cdeap. The tan is prepared by boiling 
down the barK with a small quantity of teeUseed oil, 

(Balasor : No. 11632, cow hide, reddish brown. 

» 11533) buffalo „ dark brown. 

», 11534, sambar ,, light „ 

„ 11535, goat skin, dark „ 

„ 11536, sheep „ bright red. 

„ 11537, calf „ pale brown. 

„ 11538, deer „ „ „ ) 

The tans used here are three, viz. the barks of the khawa (p. 161) and asan 
trees, and the leaves of the awula (Phyllanthus Emhlica) tree. The two 
last are the best. The barks or dried leaves, as the case may be, are 
boiled, and the solution poured into the skin, suspended by its four 
comers, so as to form a bag. The liquor, as it soaks through, fails into a 
vessel below; and when the whole has soaked through, it is again 
poured into the skin, and this operation is repeated till the skin is 
sufficiently tanned. (Palamau.) 

Tans used by the chamars are haritaki (Terminalia Chehula), the leaf of 
the amla (Phyllanthus Emhlica), and the bark of the asan (Terminalia 
tomentosa) tree. The leaves and bark are smashed up together and 
mixed with the haritaki after it has been boiled. (Manbhiim: Nos. 
9063, 9064). 

The bark of the garan (Ceriops Boxhurghiana) is strip|>ed off when fresh 
and green, and hung up in the shade to dry to a certain extent. If dried 
in the sun the result is not such a good colour ; and if dried too much, 
more labour and time are required in extracting the colour. In dry hot 
weather this takes about four days. When dried sufficiently the bark 
is beaten up fine with a pestle and mortar and put with the hide to be 
coloured into an earthen or other vessel in the shade. For the prepara- 
tion of a single bullock's hide from 6 to 7 seers of garan with two 
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gharas of water are re(][mred. In this it ia left to soak for three days 
andnighta, the hide being hand-mbbed and tnmed aboat inside the 
▼easel for about half an hoar each morning and erening. At the end of 
this time the whole of the water and colouring matter is cleared out of 
the Tessel and fresh powdered bark and water to the same amount as 
before put in with the hide, which, being treated as before, will be 
thoroughly dyed at the end of a second period of three days and nights. 
The skin is then smoothed out with the hands, dried partiallj in the sun, 
and when still damp brought into the shade to finish drying. The result 
of this process is the ordinary reddish brown coloured leather of which 
common natire shoes are made. 
By mixing a preparation of the fruit of the haritaki (Bengali), hurra 
(Hindi), {Termtnalia Chebula), prepared, as described b^ow, in the 
proportion of 1^ of gar4n to 2 of haritaki, the leather if dyed a 
yellowish almond colour. The preparation of the haritaki is as follows :— 
First soak the fruit in cold water for about six hours, then throw out 
the water and fill up with fresh. Then boil for about an hour until the 
fruit becomes soft, then throw out the boiling water, and wash the firuit 
in cold water to take o£E all impurities : after which it is reduced to fine 
powder with the pestle and mortar and mixed in the proportions aboye 
noted with powdered gar&n bark. The process of colounng the hide is 
the same as for gar&n bark aboye. (Dr. ochlich.) 

Dyeing leather, -^The information receiyed on this head is very 
meagre, and aoarcely worth reproduotion. Leather dyed by most of 
the aboye prooesses has acquired the ordinary buff or brcywn oolour, 
unless the colour is specially mentioned. The following information 
has been receiyed regeurding the substances used for dyeing leather 
various colours, but no details are given of the methods employed. Nor 
is it clear in many cases whether the skin is first tanned as above 
and the preparations mentioned below then applied to dye it, or these 
materials themselves tan and dye the skin at the same time. The 
latter^ however^ would seem to be generally the oase. 

Bed. 

Bark of gardn.^^lsin is dyed red by being kept steeped for eight 
days in water in which the bark of gar&n (Ceriops Roxhurghiana) is 
eoaking. The bark is sometimes boiled in water, and the skin kept 
steeped in this. (Midnapur). 

Leather tanned as described above by bark of gar&n has'acquired 
a reddish brown colour. Of this the common natiye shoes are made. 
(Dr. Schlich). 

Barks ofbakul^ gardn^ anrfydm.— Another mode of dyeing skin red 
is to steep it in water in which the barks of bakul {Mimusops Elengi)^ 
gar&n, and jam {Eugenia Jambolana) haye been soaked. (Midnapur.) 

Barks of poraahi and asun.-^A mixture of the barks of porashi 
(p. 154) and asun {Termtnalia tomentosa) produces a very good red dye 
in favour with tanners. The red leather shoes worn by the people owe 
their colour to this dye. (M&nbhum.) 

Bark of gatheyas, — Leather tanned with the bark of gatheyas 
(p. 161), as described above, is red. (Ohittagong.) 

Lac, — Lao is mentioned from several districts as being used in 
dyeing leather, but no particulars are given. 
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Ybllow. 

Barks of deuch and madar. — Skins are dyed yellow by steeping iu 
water boiled with the barks of deuoh (p. 161 J and madar (p. 159 j . 
(Midnapur.) 

Leather tanned with garan and haritaki, as described on p. 168^ has 
acquired a yellouuh almond colour. (Dr. Schlioh*) 

Black. 

Barks of sidha and askna.—Skms are dyed black by steeping in a 
preparation of water and the barks of sidha {Lageratrceniia parviflora) 
and ashna {Terminalia tomentosa). (Midnapur.) 

Haritaki and blue vitriol — Another mode is to steep the skin in 
a preparation made of haritaki and blue vitriol. (Midnapur.) 

Earitaki and ferruginous mud. — Haritaki, with ferruginous mud, 
gives a good black, used by harness-makers. (HugH.) 

Green. 

Nisadal (chloride of ammonia) and copjo^r.— Green for dyeing skins 
is obtained by steeping nisadal (chloride of ammonia) in a copper pot. 
(Midnapur.) 

Purple. 

IKmi-osA.— Skins are dyed purple by first dyeing theni red, as 
above, and then steeping in water mixed with hirakosh (protosulphate 
of iron). (Midnapur.) 

White. 

Salt and alum.— To make ekins white, rub them, after tanning, 
with a preparation of fifl/^ and a/w/w. (Midnapur.) 

The leather obtained by tanning with tiree-pods, p. Ibb, is a 
greyish white. (Chittagong.) 
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APPENDIX A. 



List tf Indian Vegetable Dyes, qf which particulars are given in Mr, LiotarcTs 
Memorandum and this Seport, arranged according to Natural Orders, 

This list does not profess to be a complete list of Indian vegetable dyes, but 
only of those identified djes of which particulars have been obtained in the coarse 
of the enquiry of which Mr. laotard's Memorandum and the preceding fieport 
are the result. In it are included only those plants which supply real dyes or 
mordants, but not those which are merely used in dyeing processes on account of 
the acids contained in their fruit or leaves, or the alkalis in their ashes. Astringents 
employed in tanning leather, but not in dyeing fabrics, are omitted, as also are 
vegetable oils used in dyeing. A complete list of Indian dyes, mordants, Ac, 
will be found in Dr. G. TVatt's forthcoming " Dictionary of Indian £conomio 
Products. " 



SCIEITTITIC NAXB. 



Fart of plant used. 



Colour produced, 
ao. 



Pa^ in Mr. 
Liotard's 
Memoran- 
dum. 



Page in this 
Report. 



RANUNOULAOB-ffl. 

1. Delphinium saniculsB- 

folium, Boiss, 

MAGNOLIACE^. 

2. Michelia Ghampaca, 

Linn, 

ANONACBiB. 

3. Anona squamosa, 

Linn» 

MENISPBBMAOB.S. 

4. Coscinium fenestra- 

tum, Colehr, 

BBBBBBIDB^. 

5. Berberis aristata, 

DC, (B. tinctoria, 
Lesch,) 

6. Berberis nepalensis, 

Spreng. 

BIXINE^. 



7. Bixa Orellana, Linr^ 



Flowers and 
flower-stalks. 



Flowers 



Fruit (P) 



Boot and stem 



Boot: also bark 
and wood of 
stem. 

Wood 



Pulpy cover- 
ing of seeds, 
•\ or seeds them- 
selves. 
Bark 



Sulphur-yellow 



Yellow 



••• 



Yellow 



Yellow 



YeUow 



•*. 



Auxiliary ... 



Oraoge 



Mordant ... 



4, 61, 89, 
94, 135, 
138, iv, vi 



66,76 



1, VI 



77 



•••••• 



2, 64, 65, 
80,81,91, 
95, 125 



90 



90 



20, 31, 35, 
70-72,74, 
158 
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SCIEVTIPIC NAME. 


Fftrt of plant used. 


Colour produced, 
Ac. 


Fap» in Mr. 
Liotard's 
Memoran- 
dum. 


V9ge in this 
ueport. 


LBGUMINOS^. 

32. Acacia arabica, 
Willd. (Mimosa 
arabica, Roxb.) 

• 


(Bark 

< Legumes ... 


Brown. 
Black, and as 
a mordant. 


•) 116, 127, 
> 129,130, 


/32,33,127. 
\ 8, 133,135, 
h36, 138, 
U51, 162, 
fl57, 165, 
U68 


33. Acacia Catechu, 
Willd. (Mimosa 
Catechu, Eoxh,) 


Astringent ex- 
tract prepar- 
ed from the 
heart- wood, • 
or the wood 
itself. 


Brown-red, and 
as a mordant 


2,8,9,126, 
127, 128 


35,42, 75, 
129-32, 
139, 157 


34. Acncia Earnesiana, 
Willd. (Mimosa 
Farnesiana, Boxh.) 


rBark 
(.Legumes ... 


Black with 

iron salts. 
Mordant. 


i { 


128, 138, 
158 


35. Acacia Intsia, Willd, 
(A. caesia, W. Sf A.) 


Bark and 
leaves. 


Auxiliary in 
dyeing with 
lac and 3fo- 
rinda tincto^ 




32, 35, 54, 
141-2, 
156 


36. Acacia rugata, ^am. 


Leaves 


In dyeing 
green with 
turmeric. 


121 




37. Acacia Suma, Kurz 

• 


Astringent ex- 
tract prepar- 
ed from the 
heart-wood. 


Mordant ... 


8,9 


# 


38. Acacia Sundra, BC. 


Ditto 


Mordant ... 


9 




39. Albizzia odoratis- 
sima, Benth, 

• 


Bark 


Madder-brown 
with the 
pounded 
leaves and 
twigs of do' 
gal (Sarcoch" 
lamys pulcher- 
ritna). 


127, viii 


145 


40. Bauhinia tomentosa, 
Linn» 


Bark 


Ash-colour 
{khaki) with 
other barks. 


130 




41. Bauhinia yariegata, 
Linn, 


Bark 


Black, and as 
a mordant. 




85, 133, 
144 


42. Butea frondosa, 
Boxb, 


r Petals 
(.Bark 


Yellow. 

Brown with 
other barks. 


76, 77-80, ' 
90,91,92, 
98,95,96, 
112, 125, 
126, 127. 
130, 134, 
135, 138 


50,73-74, 

88, 126, 

" 150,164 

> 
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SCIEKTIVIC NAXE. 



LEGUMINOSjS)- 

concluded. 
43. ButetL svLperhti, Baxb. 



Put of plant naed. 



Flowers 



••• 



44. Cfiesalpinia Sappan, 
Linn, 



45. Ciesalpinia sp. (P) ... 



46. Cassia anricalatai 
Linn, 



47. Cassia Fistula, Linn, 
(Cathartocarpus Fis- 
tula, Per 8,) 

48. Cassia Tora, Linn,,,, 



49. Erythrina indica, 
Lamk, 

60. Erythriua sp.' 



*51. Glycyrrhiza glabra, 
Linn, 



62. Indigofera tinctoria, 
Limu 



fWood 



\ 



Legumes ••« 



Legumes 



"" Flowers. ... 
Bark and 
root. 



Seed 



(.. 



Colour nrodaced. 



Yellow 



FMn in Mr. 

LloUrd'a 

Hemoran- 

dum. 



Page in this 
port. 



^ 



Bark 



Seed 



••» 



Flowers 



Bark 



Boot 



!•• 



• *• 



*•• 



Leaves 
stem. 



and 



63. Pterocarpus santali- 
nus, Linn. 



Wood, root ... 



Bed. 

Black with 
iron salts. 

Black with 
iron salts, 
and as a mor- 
dant. 

Yellow. 
Ked : bark 

also as a 

mordant. 
As an auxili- 
ary in dyeing 
with indigo.. 



Bed 



•t. 



Yellow, and 
as an auxili- 
ary in dyeing 
with indig ). 



Bed 



Brown 



••• 



••* 



Auxiliary in 
madder-print- 
ing. 



Blue 



!•• 



Bed 



<»• 






78 

24-26, 61, 
64, 65, 67, 
69,70,76, 
120, 128, 
130, 131, 
134, 135, 
139, iii 



73, 112, 
113, 116, 

■ ■ ■ 

n, VI 



Vll 



113, 114, 

• • • ■ • « 

11, Ul, VI 



133, iv 



2, 4, 6, 13, 
48, 66, 67, 
96-111, 
112, 114, 
127, 128, 
133, 134^ 

136, 136. 

137, 138 

60, 61, 69 



1-4. 17. 

49. 88. 
125, 136, 
138, 142 



3, 48, 49, 
142, 160. 
161, 158. 
166, 169 



QQ, 145, 
158, 167 

124, 142 



66 



135, 159, 
161, 169 



3, 16, 17, 
36, 38, 42, 
43, 49, 56, 
70, 74, 86, 
89,93-126, 
149, 164 



67 



Imported, 
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8CIBVTITIC NAMB. 



Fart of pkuit used. 



Colour produced, 
Ac. 



Plage in Mr. 

Liotard's 

Memoran- 

drun. 



Ptaei 
Bep 



in this 

(MTt. 



BHIZOPHORB-ffil. 

64. CeriopB Eoxbargh- 
iana, Arnott. (Rhi- 
zophora decandra, 
Moxb.) 

55. Kandelia Eheedii, 

W.^A. 

COMBRBTACB-ffl. 

56. Terminalia Arjuna, 

Bedd. 

67. Terminalia belerica, 
Roxh, 



68. Terminalia Catappa, 
Linn* 

59. Terminalia Chebula, 
Betz* 



Bark 



Bark 



Iff 



Bark 



Fmit 



•*• 



Bark and 
leaves. 



Fmit, 
bark. 



galls, 



60. Terminalia citrina, 
Itoxh. 



61. Terminalia panicu- 

lata, Roth* 

62. Terminalia tomen- 

tosa, Bedd. 

MYRTACB^. 

63. Eugenia Jambolana, 

Lamk, 



rBarl 
(.Frui 



Fruit 

Fruit 
Bark 



64. Eugenia sp. ... 



•■• 



65. Psidium Guyava, 
Linn, 



Bark 



Bark 



Bark 



Eed, or black 
with other 
barks. 



Bed 



Dirty-brown... 



Brown, and as 
a mordant. 



Black, and as 
a mordant. 

Mordants : 
fruit and 
galls give 
also a yellow 
dye. 



74 



•t« 






Black, and as 
a mordant. 

Yellow, pale 
green. 

Mordant 



63, 71, 90, 

Tl 

13, 15, 16, 
20, 21,22, 
66, 132 

15,16 



6, 13, 15, 
17-22, 25, 
66,67.68, 
69,70,71, 
73, 89. 
128, 129, 
130, 131, 
134, 137, 
iv 



128, 133-4, 
161,158-9 
160, 166, 
167, 168, 
169 



128, 133, 
151, 161, 
165, 166 

48, 144, 
146, 150-1, 
161, 166 




»••. ' 



I*. 



t*. 



II* 



Mordant. 

Brown, or 
black with 
iron salts. 



Black with 
other barks, 
and as a mor- 
dant. 

Black with 
other barks, 
and as a mor- 
dant. 

Black with 
other barks. 



15,22 



15, 20, 
22, 63, 
u 



105, 108, 
128, 130, 

• • • 

vui 
116, Tiii 



116, 128 



16, 31, 33, 
48, 74, 86, 
88, 125, 
134, 135, 
138, 144, 
145-50, 
152, 161, 
162, 165, 
166, 167, 
168, 169 

33, 152 



136, 161-2, 
154, 160, 
161, 162, 
165, 167, 
168, 169 

49, 135. 
144, 1.59, 
160, 168 
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BoTwniwio Nakx. 



Plurtof pUninaed. 



MBULSTOMAOELaiL 

66. Memecylon edule, 

Boxh. (Bi. tiiictori- 
um, Xoen,) 

IiYTHBAOB.SL 

67. Lafrerstromia parvi- 

flora» Moxb, 

68. LawgoniaalbAfZomXr. 

(L. inennis, Boxh.) 



Learei 



69. Poniea Grranatnm, 
Linn. 



70. Woodfordia floribon- 
tomentosa, Moxh.) 



OUOURBITAC&a]. 

71. Citrnllus mlgaris, 
8chrad» 



DATISOAOB^. 

72. Datisca cannabina, 
Liwn, 



BUBIAOB^. 

73. Hedyoiifl oapitellata, 

Wall 

74. Morinda angustifolia, 

B<yxh» 



Learea 



Leaves 



Colour 



r* 



need. 



inHr. 
iotard'i 
Momomi" 
dam. 



Paireiiithit 
Report. 



Yellow 



••• 



^Fmitrind... 



Flowers 



Bark 



.Seed 
-"Petals 



Leares and 

. twigs. 



Fmit and 
galls. 



Boot 



••t 



Mordant 



Reddish brown 



Greenish- 
brown, and 
as a mor- 
dant. 

Light red, or 
black with 
iron salts. 

Mordant and 
blackish- 
^ej with 
iron salts. 

Mordant ^ 

Bed, and as' 
a subsidi- 
ary in dye- 
ing with 41, 

YeUow, 
(nauH). 



Black 



11 



71. 124 



47, 48, 66, 
131, iii 



4, 11-13, 
76, 92, 
93, 126, 
127, 128, 
129, 134, 
136, 138, 

• •• 

Till 



160, 169 



56,90 



66,85,144- 
5,151 



46. 67, 68, 
69, 70, 
130.133, 
134, 136, 
137 



116 



Yellow 



••• 



Leares 



Boot (espe- 
cially root- 
bark) and 
wood. 



Green, and as 
a mordant. 



90, 94, 96, 
121,124, 
Ti 



82, 33, 84, 
152-3, 
161, 167 



Bed .1. 



1 « • 






6, 49, 74 



139 



38-9, 145, 
154 



23 



L\ 



( 178 ) 



Bcmmnc Xajol 



ftetof piMft 



ft^iaMr. 



inthii 




75. Morinda eitiifoliA, 
Jjiun. 



TAX. M. braeUata, 
sp. Roxb, 

76. Mormds persies- 

folis. Ham. (Mo- 
rinda laneeolata, 
WaU.) 

77. Morinda tanetoria, 



Root (eipeeiall J 

TOOt-Mlk) 

and wood. 

CWood 
iBoofc-bark... 

Booi<e8peeia]l7 
root-bark). 



Boot or root- 
bark : twigs 
and bark of 
stem: juice 
4tf leaTes. 



FOBMA exsertaj^ M. 
exserta, Boxh. 

78. Morinda umbellatay 

Linn. 

79. Morinda sp. P (nmg- 

gach). 

80. Oldenlandia nmbel- 

lata, Linn. (Hedy- 
otis umbellata, 
Lamk.) 

81. Bandia dnmetonim, 

Lamh. 



82. Bnbia cordifoUa, 
Linn. 



VALBBIANB^. 

83. Nardostachys Jata- 
mansii DC. 



Boot or root- 
bark. 



Boot ... 



Boot... 



Boot... 



».. 



Fruit... 



Stem, root ... 



Bhizome 



Bed 



YeUow 
Bed 



••< 



••• 



Bed or yellow 



Bed and yel- 
low. 



Bed and yel- 
low. 

Itod ... ••. 



Bed ... 



Bed ... ... 



Auxiliary in 
calico-print- 
ing. 



Bed 



...' 



Auxiliary in 
dyeing with 

kamal4gundi 
(Mallotus phi- 

lippinenns). 



49-53,66, 
73 



I- 

74 



20,33,36^, 
43 



38,39 
39 



4, 4^ 49- 20-86, 37, 
63, 66, 67, 38, 72, 86, 
68,69,70, 88,89,123, 



71,72,130, 
134, 135, 
139,140 



49,51 



49,54 



1, 11 



IT 



2, 54, 55, 
69,70,72, 
76, 89, 95, 
131, 134, 
135, 136, 

138, 139, 

•• • 

TUl 



124, 125, 

128, 132, 

133, 141, 

142, 143, 

150, 152, 

153, 154, 
155 

33,39 



43 



39-41, 154 



43-4, 45 



44-9, 59, 
88, 125, 

^ 126, 135, 
142, 143, 
150 



19, 143 



* Vid€ Hooker's Flora of British India, vol. Ill, p. 166. 



a 
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SCIXSTIFIC NAXB. 


Ftet of plant med. 


Colour produced. 


PweinHr. 

Liotard'8 

Memoraii' 

dnm. 


P^MSeinfchiB 
Report. 


00MP08IT2E>. 

84. Carthamos tincto- 
rius, Linn* 

86. Tagetes erecta, Linn. 


Flowers 

Flowers or 
petals. 


Yellow and J 
red. \ 

Yellow 


26-32, 67. 
61, 65,66, 
67, 68, 69, 
70, 71. 72, 
78, 74, 76. 
92, 96, 

126, 126, 

127, 128, 
139 

92, ii^v 


3, 4-18, 
42, 86, 
126,126, 
160 


86. Tagetes patnla, Linn, 


Flowers 


Yellow, dull 
green. 


• • 

11 


140 


87. Wedeb'a calendala- 
cea. Less. (Verbo- 
sina calendulaceai 


AOOt ... ... 


Black witb salts 
of iron. 




162 


SAPOTAOBiE. 










88. Bassia latifolia, 
Boxb, 


Bark. 


Black, and as 
a mordant. 


• •••••» 


86, 133, 
144, 158, 
166, 166 


89. Mimusops Elengi, 
Linn. 


Bark 


Brown 




136, 162, 
169, 160, 
165, 168 


EBENACE^. 










90. Diospyros Embryop- 
tens, Pers. (U. 
glutinosa, Koen.) 


Fruit. . • ... 


Bro'wn 




134-135, 
138, 160, 
169 


91. Diospyros melanoxy- 
lon, Hoxb. 


Bark 


Black 




128, 136, 
136, 152, 
159 


92. Diospyros mollis (?) 


Fruit. ,, •,. 


Black 


• « • 

vui 


93. Diospyros sp. (tai)... 


Fruit... •*. 


Purple (P) ... 


120 




STYRAOB^. 










94. Symplocos cratsegoi- 
des, Sam. (S. pani- 
cnlata, IVcUl.) 


f Leaves 
(Bark 


Mordant 
Yellow 


|88 


• 


96. Symplocos grandi- 
flora, Wall. 


Leayes 


Mordant 


74, 88, 96, 
122, 126 




96. Symplocos pbyllo- 
calyx, Clarke. 


Wood 


Red 




89 
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SCIEITTIVIC NUCB. 



Fart of plant used. 



Colour produoed, 
Ao. 



Fuiein Mr. 
Liotard'a 
Memoran- 
dum. 



thii 



PMeinthii 
Report. 



BTYBAOBM'-eoneU. 



97.' Symplooos racemosa, 
Moxb, 



98. Symplocos Bpicata, 

99. Symplocos thesofolia, 

Sam. (S.' lucida, 
Wall.) 



CLEAOBM. 

100. Jasminnm grand!- 

florumi Linn. 

101. Nyctanthes Arbor- 

tristis, Linn, 



APOCYNAOB-ffl. 

102. Carissa Carandas, 

Linn* 

103. Wrightia tinctorial 



ASOLBPIADB.A 

104. Marsdenia tinctoria, 
Br. 



LOGANIAOQiEL 

106. Strychnofl Nux-vom- 
ioa» Linn, 



BORAGINBiE]. 

106. Cordia Myxa, Idnn. 

SOLAN E^. 

107. Datura alba, Nees 



^Leaves 
* Bark 
.Wood (P) ... 



••• 



••* 



Leaves 



Leares 



•*• 



••• 



Flowers 



••t 



Flowers (corol- 
la-tube). 



Fruit 



Leares 



Leaves 



Seed 



Leaves 



Seed 



••• 



t«. 



... 



Yellow, and as 
a mordant. 

Yellow, and as 
a mordant. 

Mordant. 



Yellow 



*•• 



Yellow, and 
as a mordant. 



Auxiliary in 
dveing with 

Orange 



(P) 



Blue 



Blue 



••• 



•ti 



Brown 



|62,63, 71, 

80, 88, 90, 
127, 130, 
133, 138 



73 



68-60, 68, 
92, 93, 95, 
126, 126, 
128, ii 



96 



109 



Mordant •«. 



Mordant ... 



t • < t-t < 



76 



3. 4, 31, 33, 
34, 35,36, 
64, 66, 74, 
86, 87-8, 

89,90,124, 
160 

89, 164 



81, 34, 36, 
66, 86, 88* 
89. 124, 
126, 163 



17,41-8,86, 
87, 126, 
132, 139 



139, 142, 
168 



126 



137-8 



32, 86, 143 
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BOIBHTXyiO yjLUM, 



Pitfto! plant iii«d. 



Ooloar vrodueed. 



PMe in Mr. 

Memoiun* 
dam. 



Funinth 
Bspwt. 



this 



AOANTHAOB^. 

108. AdHatoda Vasioa, 

Nees. (Jastioia 

Adhatoda, Linn,) 

109. Peristroplie tinc- 

toria, Nee9, 

110. Strobilanthea flao- 

cidifolius, Nees 
(Bnellia indlgotica, 
Balfour), 

Strobilanthea flac- 
ciduB = Strobilan- 
thes flaooidifoliaB(P) 
(Vide Gamble's 
Manual of Indian 
Timbers, p. 280.) 

VEBBENAOB^. 

111. Gmelina arborea, 

JSoxb, 

CHENOPODRZEl. 

113. Cbenopodiumalbnm, 
Linn, 



POLYGMDNAOKffl. 

113. Fagopynim esculen- 

tum, IfcBnck. 

(Polygonum Fago- 
pyrum, Linn.) 

114. EheumEmodi, Wall. 



LAURAOB^. 

115. Cinnamomum Tama- 

la, Neei. (Laurus 
Cassia, Boxb,) 

BUPHORBIAOE^. 

116. Agyneia ooocinea, 

jBuch. 

117. Baocaurea sapida, 

MUIL Arg, (tier- 
ardia sapida, Boxh,) 



] Leares 

> Leares and 

) fruit 



•t. 



Twigs and root 



Leares 



••■ 



Yellow 

Blaok 

Bed 

Blue 



••* 



•»• 



••t 



Leares and 
twigs. 
Leaves 



Bed(P) 
Blue 



••• 



Bark 



Mordant 



••• 



Leaves 
twigs. 



and 



Auxiliary in 
indigo-dyeing. 



Stem... 



t.« 



Boot... 



••• 



Leaves, bark 



Bark... 

]Bark 
\ Leaves 



••• 



Auxiliary in 
dyeing with 
hubia cordi' 
folia. 

Yellow 



Subsidiary ... 



I 



94, 136, 

• • • 

U, VI 



.••*■• 



109 



132 



66-7 



126 



H 114, 

122 



65, 75 



112 



49, 143 



89, 90, 95, 
96, 121, 
124, vi 



lU 



19, 143 



Bod •,, 



Mordant 
Green 



75 



I 74, viii 



56, 139 
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ScmrxiYio Naxi, 



Put of plant ued. 



CokKir pradnoed. 



C* 



FMeinlCr. 

Memoran- 
dnm. 



Report. 



this 



BUPHORBIAOBiB— 

ameluded. 



118. Jatropha 
Linn. 



Corcas, 



119. Jatropha glandnli- 

fera, Soxb. 

120. Mallotns plulippi- 

nensis. Mull. Arg> 
(Bottlera tinctoria, 
Boxb.) 



121. Phyllanihus Emblica, 
jbinn. (Emblica 
officinaliB, 0<prin.) 



OUPULIFBRiB. 



fii 



122. QuercuB sp. 



UBTICACB2EL 



123. Artocarpna integri- 
folia, Linn, 



124. Ficns glomerata, 

Willd. 

125. Ficaa . mysorensis, 

Roth. 



126. Ficus religiosa, lAnn. 



127. Plecospermnm spino- 

Bum, Trecul. (Batis 
Bpinosa, Roxb.) 

128. Sarcocblamys pul- 

cherrima, Qaudich. 



Jnioe of stem 



Leayes 



••* 



Powder round 
the seed. 
Boot ... I Bed ... 



Black 



Green 



Orange 



t«. 



t«. 



f Leaves, bark 
j Fruit 



Gall-nuts ... 



Bark, wood, 
root. 
Fruit 



Bark 



Bark 



Bark 



Boot 



Bark, wood ... 



Leayes and 
twigs. 



Mordant. 
Blackish, and 
as a mordant. 



Greyish, and 
as a mordant. 



Tin 



11 



'4, 66-58, 
89, 90, 
91, 92, 
125 



1 



20, i, ii, 
iii,y,vii 



128, 129, 

• • • •• 

u, yiu 



Yellow. 

Auxiliary in 
dyeing with 
aich. 

Black with 
other barks. 

Dirty brown 



Brown, and as 
a mordant. 

Pale pink ... 

Yellow 



Madder-brown 
with the 
bark of AU 
bizzia odorU' 
tiesima. 



91, 92, 
y, ix 



ym 



y, ym 



16, 18-20, 
72. 87, 
143, 155» 
160 

f 137, 138. 

140,143- 
i 4, 146. 

160,165, 
Ll67 



38, 69-70, 
125, 126 



136, 144 



127,yiii 



(-60, 136, 
\ 144,159, 
( 165 



86, 88, 90 



39,145 




( 183 ) 



ScnvTzvic Najcs. 



Btft of plUlt QMd. 



Oolofurprodaoed, 



Page in Mr. 

Iaotaid*s 

Hemomn- 

dam. 



PiMsinthit 
Report. 



129. Piper Betle, Linn. 



** Leares used 
at Kanauj 
for colouring 
the border <3 
a kind .of 
chintz made 
there, called 
fardjmkhta" 



130. Piper Chaba, W. 
Hunter, Anat, 
Bes., IX, 891. 



OASUARIN^. 

131. Casaarina equiseti- 
felia, Forst. (C. 
muricata, Bo^h,) 



OONlFBBiE). 

132. Gapressas semper- 
yirens, Linn. 



PALMiB. 

133. Areca Catechu, Linn, 

134. Cocos nncif era, Xinn. 
SCITA]^INBiE). 

135. Alpinia Galanga, 8wz. 



Wood 
roots. 



and 



)Bark 
I Nut-jaioe 



•II 



Fruit 



••• 



136. Curcuma 
Linii. 



longa, 



Astringent ex- 
tract from 
nut. 

Fruit-rind ... 



Brown 



Mordant 
Black 



Black with 
salts of iron. 



m 



jio, 



114 



117, ▼ 



Wood 



•«• 



Bhizomes 



Coffee-brown, 
and as a mor- 
dant. 

Dirty-brown 
{hhakix) 



Auxiliary in 
calico-print- 
ing. 

Yellow, and 
as an auxili- 
ary with other 
dyes. 



35, 75, 132 



3,136 



8 



vu 



IV 



35, 75, 132- 
33 



I 



4, 6, 13, 29, 
57, 61, 63, 
67. 69, 72, 
83-87, 92, 
93, 94, 95, 
96, 125, 
126, 127, 
128, 129, 
131, 133, 
134, 136, 
137, 138, 

• • • 

1,11 



3, 17, 19, 
20,31,33. 
42,43,55, 
76-87, 88, 
90, 125, 
126, 150 



t 1B4 ) 



flOZ£3C33:2 



. r MTiiiiMftii 






APPENDIX B. 



List cf tpeeimens qffahries, dyed by proeeuei explained in the preceding pages, 

in the Bengal Eeownnie Mueeum, Calcutta, 

Dfplicatis of the ipecimeiu marked thus (*) formed the oolleotion of 108 
samples of fabrics dyed with Bengal dyes forwarded by Mr. Locke to tne Secre- 
tary of State for India in 1878. 

As many of these colours are not permanent, and the specimens hare been 
in the Museum for many years, it is impossible in some cases to find oat what the 
original colour was. Taese are marked with a query (F). 



Hnieam 
Nof. 


IvoBnaara oi Dn. 


Whence 
reoeived* 


Nature of 
tebrio. 


Colour. 


where pn^ 

oeMof 
djeinv li 
deMTiled. 


12183* 


Bakam wood {C»*al- 
pinia Sa^an). 

1 


Calcutta M. 


Silk yam... 


Bed ... 


3 


12184* 


Bakam wood {CunaU 
pinia Sappan), 


Calcutta ... 


Cotton yam 


Bed (P) ... 


3 


12068 


Bakam wood (CaeaU 
pinia Sappan), 


Balasor ... 


Cotton ... 


Eed(P)... 


3 


11173* 


Tain ^legumes of 
Cisealptnia Sappan) 
and hirakosl) (proto- 
sulphate of iron). 


Monghyr... 


Cotton ... 


Blackish 
grey. 


3,188 


11346* 


Bakam wood (CaeaU 
pinia Sappan) and 
chaikatha (wood and 
roots of Fiper Cha- 
ha). 


Balasor ... 


Cotton ... 


Brownish 
red (P) 


3,136 


12967 


Bakam wood (Caeal* 
pinia Sappan) and 
chaikatha (wood and 
roots of Piper Cha- 
ba). 


Balasor ... 


Cotton ... 


Brownish 
red. 


3,136 


1134T* 


Bakam wood (Cd?#a^ 
finia Sappan) and 
lodh bark (Symplocos 
racemoia). 


Balasor ... 


Cotton ... 


Brownish 
purple. 


3,88 


6670 


Safflower (Carthamue 
ti/nctoriue). 


Mazaffarpur 


Cotton ... 


Bed ... 


16 


6671 


Safflower (Carthamue 
tinctorius). 


Muzaffarpur 


Cotton ... 


Bed ... 


16 


6677* 


Safflower (Carthamue 
tinctorius)* 


Darbhangah 


Cotton ... 


Bed 


16 



24 



/ ■ 



■ I 



\ 



■ • 



N 



'•'z 



\ 
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'#/• 



■» V 



I « 



•V 



X 



\ 




-^ 






t / 



J 



*'*. 



'f ' ., 



1 1,.. 



1 



m 'j '' 



• 



*», ' '-», 



'/ /• 



., '7 



X 






' / .. :• " h 



"'/ 



% 






\ 






"='v."-''':. „ '■•■/ "• 

60-/ '"J:!'-'IJ'-I, '"'•In. 



^\ 



w 



^^'^l 

^ 



<v». 







/ 



10969' 
10848* 



10489* 
10490* 



A I root {Morinda 
tinetoria), dhao flow- 
ers (Wooilfordia JUy- 
ribunda), haira (froit 
of Terminalia dt- 
rina), &e. 

' Al root (Morinda 
tinetoria), dhao flow- 
ers ( Woodfordia fio- 
ribnnda), nam (fruit 
of Terminalia eit- 
' rtna), &a. 

I* Al root (Morinda 
tinrloria), lodi bark 
(Symplocoi race- 

miia), tnTmeriq (rhi- 
comes of Careuma 
longa), alum, and 
myrabolans (frait of 
Tfrminalia Ckebula). 

Al 



n root (Morinda 
tinctoria), myrabo- 
lons (frnit of 2Vn»»- 
nalia Chehula), and 



' Al 



root (Morinda 
tinctoria), myrabo- 
lanB (fruit of Termi- 
nalia Ckebula), and 



' Al 



root (Morinda 
tinetaria), myrabo. 
lanB (fruit of Termi- 
nali Ckebula), and 
alum. 



Patii& 
FatnA 



Cotton 
Cotton 



Porpliih 


B3 


Eed ... 


33 


Red ... 


33 


Bed ... 


33 


Red ... 


33 


Telloir... 


33 


R«d ... 


33 


Red ... 


88 



( 186 ) 



Museum 
Nob. 



IirOSBDIBlTTS OV DYB. 



Whence 
receivecL 



Nature of 
fabric. 



Colour. 



PBge 
isrhere pro- 

ceoBof 
dyeing is 
described. 



7648* 



13786 



6678* 



6679* 



11662 



11064* 



10836*^ 



11241** 



11193** 



11192** 



11009* 



10601** 



10964* 



10966** 



Safflower (Carthamus 
tinctorius). 

Knsnm flowers {Car' 
thamus tifictorius). 

Safflower (CarthamiM 
tinctorius) and tur- 
meric (rhizomes of 
Curcuma longa), 

Safflower (Carthamus 
tinctorius), bakam 
wood ( Casa Ipinia 
Sajppan), and alom. 

Kamal&gnndi (seed- 
powder of Mallotus 
philippinensis) and 
alum. 

Zamal&gundi (seed- 
powder of Mallotus 
philijfpinensis) and 
alum. 

Aucli leaves (Morinda 
tinctoria), 

Ach root (Morinda 
tinctoria), 

Auch or Aich root 
stripped of bark (Mo' 
rvnda tinctoria)* 

Aucli or Aich root 
with bark (Morinda 
tinctoria), 

Aich root (Morinda 
tinctoria), 

Aich root (Morinda 
' tinctoria), 

Aich root (Morinda 
tinctoria)* 

Acbhu root (Morinda 
tinctoria). 



Darbhangah 



Din&jpur ... 



Darbhangah 



Darbhangah 



Cuttack ... 



Cuttack ... 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Maimansinh 



Bardwdn ... 



Bogr4 



Bogra 



Bankura ... 



24-Pargan&s 



Jessor 



Cuttack Tri- 
butary Me 
hals» 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Wool 



••• 



f •! 



Bed '... 



Bed 



Saffron 
yellow. 



Purplish 
brown. 



Yellow (P) 



Yellow (?) 



Beddish 
brown. 

Bed ... 



Yellow.^ 



!•• 



Brownish 
red. 



Bed 



Bed ... 



Pink ... 



Beddish 
brown. 



16 



16 



17 



3,17 



19 



19 



.26, 36 



32 



32 



32 



32 



32 



32 



32 



I 



( 187 ) 



Mnwnm 
Nm. 



IvOKXDiJVn Of Dts. 



Whcnoo 
reoeiyed. 



Nfttnre of 
fabric. 



Odoaf. 



Page 

where pro* 

cess of 

dyeinff is 

described. 



11657* 



10968* 



10069» 



10B4B* 



10849* 



112ie* 



10480' 



1O40O* 



ee72» 



10062* 



Achbu root-bark (Jfo- 
rinda tinetoria). 



Ach root-bark (Jfo- 
rinda iineioria), 

Ach root {Morinda 
tincioria). 

Al root {Morinda 
tinetoria), dhao flow- 
ers (Woodfordia flo- 
. rt5tffMfa)»narra (fruit 
of Terminalia ciU 
rina)t &o. 

Al . root (Morinda 
tinetoria) i dhao flow- 
ers (Woodfordia flO' 
rihunda), harra (fruit 
of Terminalia cit- 
rina), &e. 

Al root (Morinda 
tinetoria), lodh bark 
(Symploeoa race' 
mosc^t turmeriq (rhi- 
zomes of Curcuma 
longa), alum, and 
myrabolans (fruit of 
Terminalia Chehula). 

Al root (Morinda 
tinetoria), 

Al root (Morinda 
tinetoria), myrabo- 
lans (fruit of Termi- 
nalia Chehula), and 
alum. 

Al root (Morinda 
tinetoria), myrabo- 
lans (fruit of Termi' 
nalia Chehula), and 
alum. 

Al root (Morinda 
tinetoria), myrabo- 
lans (fruit of Termi- 
nali Chehula), and 
alum. 



Cuttack Tri- 
butary Me- 
hals. 

Singbhdm... 



Singbhtim... 



Monghyr ... 



Cotton 



Monghyr... 



S&ran 



Patn& 



Fatn& 



Muzaffarpur 



MuzafEarpur 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



•f • 



•*. 



••. 



Beddish 
brown. 



Eed 



Farplish 
red. 



Bed 



Bed ... 



Bed ... 



Bed • . • 



Yellow... 



Bed •.. 



Bed 



32 



83 



33 



33 



33 



33 



33 



33 



33 



S3 



( 18S ) 



Htuenxn 
N(W. 



IVOB^IBVTS 09 DTB. 



Whence 
received. 



Nfttme of 
fiftbric. 



Ooloiir. 



where pro- 
of 



dyeinff is 
described. 



11062* 



1097* 



4e65» 



3517* 



11336* 



11676* 



11166* 



11340* 



11243* 



12776 



12777 



Al root-bark {M&rinda 
tinetotia), dliao flow- 
ers (Woodfardiaflori- 
htmda), and myrabo- 
lans (fruit of Termi' 
nalia Chehula). 

Aich root {MoHnda 
tinetoria) void alum. 

Ach root {Marinda 
tinctoria) and alnm. 

Ach root (Morinda 
tinctoria) and alum. 

D4nibaridr4 root {Mo' 
rinda tinctoria) and 
bhauri leaves (Sym- 
plocos theafolia). 

D4nibaridrd root (Mo- 
rinda tinctoria) and 
bbauri leaves [8yin* 
plocos iheafolia), 

D&rabaridr& root {Mo- 
rinda tinctoria) and 
bhauri leaves (/%w- 
plocos thec^olia), 

DaruharidrS root (Mo* 
rinda tinctoria) and 
bhauri leaves (Sym- 
plocos the<iBfolia)» 

Malancha or &1 root 
(Morinda tinctoria) 
and lodh bark (Sym- 
plocos racenwsa). 

Diruharidr& root-bark 
(Morinda tinctoria) 
and latkan bark 
(Bixa Orellana), 

D&ruharidr4 root-bark 
(Morinda tinctoria) 
and bhauri leaves 
(Symplocos theetfoUa). 






Darbhangah 



Cotton 



Bed 



Birbbdm ... 



Birbhum ... 



Birbhdm ... 



Dinajpur ... 



34 



Cotton 



Woollen yam 



Woollen yam 



Cotton 



Dinijpur ... 



Cotton 



Dindjpur ... 



Din&jpur... Cotton 



Cotton 



B&karganj 



Kuch Behar 



Cotton 



Cotton 



Kuch Behar 



Cotton 



Bed 



Bed 



Bed 



Brownish 
red. 



Bed 



« « 



••• 



Yellow (P> 



Bed 



*«* 



Bed 



Brownish 
pink. - 



Bed 



34 



34 



34 



34 



34 



34 



34 



35 



35 



35 
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Muienm 
Nos. 



fireXlDIVVTB OF DtI. 



Whence 
roeeiTed. 



Nainreof 
fftbrio. 



Colonr. 



12778 



11202* 



11203* 



4017* 



4018 



10401 



10806* 



10787* 



D&nilLaridr& root*bark 
(Morinda tinctoria) 
and bhanri leaves 
( Symplocos the<rfolia) . 

Aobhu root {Morinda 
tinctoria) and ashes 
of plants. 

Achha root (Morinda 
tinctoria) and ashes 
of plants. 

Achhn root (Morinda 
tinctoria), lodh bark 
(l^fmplocos racemosa), 
kbdrpani, and (pastor 
oil. 

Achhn root (Morinda 
tinctoria), lodh bark 
(Symplocos racemosa)i 
kh4rp&ni, and castor 
oil. 

Auch root (Morinda 
tinctoria)* 

. Ach root (Morinda 
tinctoria), 

Ach root (Morinda 
tinctoria). 



Each Behar 



Woollen jam 



Tipperah ... 



Tipperah ... 



Balasor #•• 



Cotton 



Cotton 



*>. 



10833* 



11061* 



12444 



11339' 



13581 



Achhu root (Morinda 
tinctoria). 

Achhn root (Morinda 
tinctoria), 

9 

Chennng root (Morinda 
angu8t\folia). 



Bung-gaoh root iMo- 
sp,) and kha- 
rula bark* 



rinda sp,) and 



668r 



Enng-gach root (Jfo- 
rinda sp,) and ashes 
of plants. 

Shinghar flowers 

(Nyctanthes Arbor' 
tristis). 



Balasor ... 



M4nbhum... 



M4hbhdm... 



Midiiapar 



Balasor ... 



Purir 



» •• 



Garo fiUls 



Chittagong 



Chittagong 
Hill Tracts. 



Darbhangah 



fi^ 



Bed 



Bed (P)... 



Paee 
where pB> 
of 



dyeinff is 
deaoriDed. 





• 


Cotton yam 


Bed 


Cotton 


Pink ... 


Cotton 


Bed 


Cotton ... 


Bed(P)... 


Cotton 


Bed ... 


Cotton 


Bed ... 


Woollen yarn 


Bed ... 


■ - « 

Cotton yam 


Bed ••• 


Cotton .4, 


Bed ... 


Cotton 


Bed ... 


Cotton .M 


Orange... 



86 



35 



36 



36 



36 



36 



36 



36 



36 



36 



39 



40 



41 



42 



( 190 ) 



Museum 
Nob. 



6668 



754:6* 



Ikobedibvts of Dyb. 



Whence 
received. 



Nature of 
fabric. 



Golonr. 



Page 
where pro- 
cess of 
dyeing is 
described. 



11209* 



13786 



13029 



13120 



13121 



10693 



12252 



4492* 



11843' 



Shinghar flowers 

{Nyctanthes Arbor' 
tristis), 

Singrahar flowers 
(Nyctanthes Arbor' 
tristis), 

« 

Harsinghar flowers 
(Nyctanthes Arbor- 
tristis), 

Shinghar flowers 

. (Nyctanthes Arbor^ 
tristis) and alum. 

Surbuli root (Olden- 
landia lumbellata), 
ginjellj oil, and alum. 



Surbuli . root ( Olden- 
landia umbellata), 
ginjellj oil, and alum. 

Surbuli root (Olden- 
landia'r umbellata), 
ginjelly on, and alum. 

Manjistha twigs ( Eubia 
cordifolia) and ' tita- 
phapur (Fagopyrum 
esculentum), 

Lac-dje and thanthe- 
lang bark (Acacia. 
Intsia), 



Muzaflarpur 



Darbhangah 



Fatna 



Cotton 



Cotton 



Cotton 



Dinajpur ... 



Ganjam, 
Madras 
Presidency, 



Tekkali in 
Ganjam. 



Chicacolein 
! Ganjam.. 

Ddrjiling. 



Cotton 



Orange)... 



Orange... 



Orange... 



Orange... 



42 



42 



4,2 



43 



Cotton 



Lac-dye, lodh-bark 
(Symplocos race- 
mosa), and sajimati. 



12855 



Lac-dye, lodh-bark 
(Symplocos race- 
mosa), and sajimati. 

Lac-dye, flour paste, 
lodh-bark (Symplocos 
racemosa), and huldi 
(rhizomes of Cv/r- 
euma longa). 



Jalp4igur( 



Cotton 



Bed 



44 



Cotton 



••• 



Cotton yarn 



Silk 



> 1 



Maldah 



•*« 



Maldah 



Silk. 



Bed 



44 



Bed 



44 



Light 
purple. 



Bed 



49, 143 



54,142 



Bed 



•• • 



Patnd Jail 



Cotton 



Bed 



••• 



54,88 



54,88 



Woollen yam 



Bed 



55 



( 191 ) 



Mnfleum 
Noe. 



IvasBOiisTS OF Dtb. 



Whence 
received. 



Natare of 
fabric. 



€k>loar. 



I\«e 

where pro- 
cess of 
dyeing ii 

de«oribed« 



12856 



Lac-dye, flour paste, | Patn4 Jail 
lodli-bark {Symploeoa 
rticemoaa), and huldi 
(rhizomes of 0»r- 
cuma longa). 



8440 
4651 
8441 
4652 
8442 
4653 
2012 
2028 

7730 
8108 

2007 
12941 

11245* 
4495* 

11247* 



Lac-dye, quality No. 1 
Lac-dye, quality No. 1 
Lac-dye, quality No. 2 
Lac-dye, quality No. 2 
Lac-dye, quality No. 3 
Lac-dye, quality No. 3 
Lac-dye 



Lac^dye 
Lac-dye 
Lac-dye 
Lac-dye 
Lac-dye 



••• 



••• 



• •* 



(•I 



•t* 



•t • 



11168* 
12181* 



12182' 



Bang twigs (Perutro- 
jphe tincioria), 

Z&nt&l-wood sawdust 
{Ariocarpus integri^ 
folia), 

Jack»wood sawdust 
{Artocarpus integri- 
folia), fuller's earth, 
and alum. 

Latkan seeds (Bixa 
Orellana) and alum. 

Latkan seed-pulp 

(Bixa Orellana) and 
kamalaguri (seed- 
powder of MallottLS 
philippinensis) . 

Latkan seed-pulp 
(Bixa Orellana) and 
kamalaguri (seed- 
powder of Mallotus 
philippinensis). 



Birbhum ... 
Birbhum ... 
Birbhdm ... 
Birbhdm .•• 
Birbhum ... 
Birbhum ... 
Birbhum ... 
Cossipore . . . 
B&nkuT& ... 
Bardw&Q ... 
Assam ... 
Hoshiarpur 
Midnapur 

Eajshahi ... 
B4jsh&hi ... 



Woollen yarn 



HdgU ... 



Calcutta ... 



Wool 

Wool 

Wool 

Wool 

Wool 

Wool 

Wool 

Wool 

Wool 

Wool ... 

Wool 

Silk yam... 

Cotton 

Silk 
Silk 



Bed 



I*. 



tt. 



. Cotton 



Cotton yarn 



Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 
Bed 



Yellowish 
brown. 

Yellow „. 



••* 



Yellowish 
red (?) 

Orange... 



Calcutta ... 



Silk yarn... 



Orange ... 



65 



65 
65 
65 
65 



65 



55 



65 
65 
65 
55 

65 
65 
67 



69 



70 



72 

20,73 



20,72 



( 102 ) 



MllMIUIl 
KOB. 

• 


IveBBDIBVTS OT DtS. 


WhfiDoe 
received. 


Nature of 
tebric. 


Oolour. 


Piige 
wnene pro- 
cess of 
dyeinj^ ia 
dewaibed. 


11208* 


Far&8 flowers (Butea 
frondo9aU 


Fatna 


CSotton 


Orange... 


78 


113e5» 


Falds or kes flowers 
{Butea frondo9a)t 
ftlum, and lime. 


Manbhum 


Cotton ... 


Orange... 


73 


11563* 


Eesor paras flowers 
(Butea frondosa)^ 
alum, and lime. 


M&nbhdm 


Cotton ... 


Orange ... 


73 


11554* 


£es or x>ar&s flowers 
{Butea Jrondosa), 
alum, and lime. 


M'4nbhum 


Cotton ... 


Orange... 


74 


11656* 


Kes or par&s flowers 
{Butea frondo8a)t 
alum, and lime. 


M&nbhum 


Cotton ... 


Orange... 


74 


13784 


Palas flowers {Butea 
frondosa)^ lime, and 
alum. 


Dinajpur ... 


Cotton 

• • 


Chrange... 


74 


11217* 


Tesu flowers {Butea 
frondoea), alum, and 
sajimati. 


Saran. ••• 


Cotton ... 


Ofange- 
red. 


74 


12862 


Paras flowers {Butea 
frondosa), lodh-bark 
{SyfiMplocos race-f 
mosa), and sajimati. 


Fatna Jail.,, 


Woollen yam 


Yellow 
{jurdd). 


74 


12863 


Faras flowers {Butea 
fronchsa), lodh-bark 
{Symplocos race- 
mosa), and sajimatL 


Patn&Jail... 


Woollen yam 


Yellow 
{baddmi). 


74 


6669 


Toon flowers (Cedrela 
Toona). 


Muzaffarpur 


Cotton 


Yellow ... 


76 


7646* 


Toon flowers {Cedrela 
Toona), 


Darbhatigah 


Cotton 


Yellow... 


76 


11210* 


Toon flowers {Cedrela 
Toona). 


Fatna ... 


Cotton ••• 


Yellow... 


76 


6680* 


Toon flowers {Cedrela 
Toona) and turmeric 
(rhizomes of Cwrcu' 
ma long a). 


Darbhangah 


Cotton 


Yellow... 


76 


4646 


Turmeric (rhizomes of 
Cwrcuma longa). 


Bankur& ... 


Silk 


Yellow... 


85 
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Mcuaenm 



IirassDisvTs ov Dts. 



Whenc© 
received. 



Nftftmof 
fabric. 



Cobur. 



pAire 

where pro* 

cesB of 

dy<'iiii( 18 

described. 



6682' 



7647» 



12180* 



11063* 



12854 



11346* 

10692 

10604 

10605 
10606 

13114 
11170* 

12847 



Tnnnerio (rhizomes of 
Curcuma longa). 

Turmeric (rhizomes of 
Curcuma longa), 

Tarmeric (rhizomes of 
Curcuma longa\ saji- 
mati, and lemon 
juice. 

Pill mn^ and lime- 
juice, pili rung being 
prepared from ma- 
nooa bark (Bassia 
latifolia), mango bark 
(Manffifera indica), 
pomegranate bark 
(Punica Chranatum), 
kuchnarbark (Bau- 
hinia varieyata), tur- 
meric (rhizomes of 
Curcuma longa), saji- 
mati, and alum. 

JSuldi (rhizomes of 
Curcuma long a) t harra 
(fruit of Terminalia 
Chehula), and alum. 

Lodh bark (Symjplocos 
racemosa). 

Sin gen (Symplocos 
thciBfolia?), 

Sin gen {Symplocos 
thetsfolia /). 

Singen (Symplocos 
thecBfolia?). 

Singen (Symplocos 
theafolia ?). 

(racb huldi bark 

Piori (prepared from 
cow's urine). 

Indigo {Indi^ofera 
tinctoria), sajimatii 
cbunai and gur. 



Darbhangab 



Darbhangah 



Calcutta ... 



Monghyr... 



Cotton ... Yellow... 



Cotton 



Silk-yam ... 



Cotton 



Yellow ... 

Yellow 
[basanti). 

Yellow ... 



Patna Jail... 



Balasor ... 

D4rjiling ... 

Ddrjiling ... 

DarjUing... 

Darjiling ... 

Chittagong 
Monghyr... 

PatD& Jail 



Woollen yam 



Cotton 



Woollen yarn 



Woollen yarn 



Woojlen yarn 



Woollen yarn 



Cotton 
Cotton 

Woollen yarn 



Yellow 
(pumba). 



Pale 

brown(P) 

Green ... 



Bed 

Yellow ... 

Yellowish 
red. 

Yellow ... 

Yellow •., 



Blue 
(leeld), 



I 



85 



85 



85 



85 



86 



88 
89 
89 
89 
89 

91 

92 

123 



25 
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Bm, 



iMOMxntmm aw Drx. 






Kalme of 



Ooloar. 



ceM ol 
djeincls 



I 



Indigo {Indi^qffpra 
iinetoria), sajiniAti^ 
ehvmA, and gar. 



Fatn&Jail 



I 



12849 Indigo (Indigqfera \ Pfttei Jail 
tinctoria), sajimati, 
chnnAi and gar. 



13800 



4016 



13580 



Indigo (Indigo/era 
tinctoria) and sin^^en 
(S^mplocos theirfolia?) 

Indigo (Indigcfera 
tinctoria), ^hhu root 
(Marinda tinctoria), 
lodh-bark {Sym^locoB 
racemosa)f and Jkhar' 
p4ni. 

Indigo or kalma {Indi' 
gofer a tinctoria) , iclii 
feeds, tuad ashes of 
plants. 

Indigo (Indigofera 
tifuioria). 



DIbjiling. 



.. 



Woollen yam 



Woollen yam 



Cotton yam 



Sky bine 
{amdni). 



Ligkt bine 
{kowridl- 
lak). 

Bine 



Balasor 



.*• 



123 



123 



Cotton 



Blue 



••• 



Chittagong 
HiU Tracts 



BajsMbiand 
KncL Behar 
Diyision. 



Cotton 



Bine 



89,124 



36,124 



Silk 



•.. 



1O680* 



Byomn {Indigofera | DIrjding 
tinctoria f). 



WooUcnyara 



10600* 



10601* 



12190* 



12191* 



12185* 



11286* 



4493' 



D&rjiling ... 



Darjiling ... 



Calcutta ••• 



Calcutta ... 



Calcutta M* 



Woollen yam Blue 



Byomn (Indigofera 
tinctoria /). 

Indigo {Indigofera 
tinctoria). 

Indigo (Indigofera 
tinctoria). 

Indigo (Indigofera 
tinctoria,) 

Indigo (Indigofera 
tinctoria) 9 bakam 
wood (Caealpinia 
Sapfan), and alum. 

Indigo (Indigofera \ Calcutta ... 
tinctoria), bakam 
wood ' (Caealpinia 
Sappan), and alum. 

Indigo (Indigofera Bajsh&hifand 
tinctoria) and lae- Kuch Behar 
dye. Diyision. 



Blue 



125 



125 



Blue 



Cotton yam 



Cotton yarn 



Silk yam... 



Silk yam... 



Blue 



Blue 



Blue ... 



Purple ... 



Cotton yam 



125 



125 



125 



125 



125 



3,125 



Purple ... 



Silk 



Purple ... 



3,125 



125 
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Mnaeain 
Nos. 



IirOBBBIIHTS Off DTS. 



Whence 
raoeived. 



Nature of 
fabric. 



Colour. 



where prQA 

oessof 

dyeing is 

deacrioed. 



4491* 



13799 



12850 



12851 



12188' 



12189' 



11505* 



11567* 



11364' 



Indigo (IndMofera 
tinctoria) and tur- 
meric (rhizomes of 
Curcuma longa). 

Indigo {Indipofera 
tinctoria), sin gen 
leayes (Symploco9 
thetefolia), and liuldi 
(irhizomes of Curcuma 
longa). 

Indigo (Indigqfera 
tinctoria), sajimati, 
chuna, gar, hnldi 
(rhizomes of Cur^ma 
longa), and peworree 
water (yellow extract 
from flowers of Cfir- 
thamus tinctoriui) . 

Indigo (Indigqfera 
tinctoria), sajimati, 
chuna, gnr, huldi 
(rhizomes of Curcuma 
longa), * peworree 
water (yellow extract 

. from flowers of Car- 
thamus tinctorius), 
and alam. 

s 

Indigo (Indigqfera 
tinctoria), turmeric 
(rhizomes of Curct^fna 
longa), and lemon or I 
lime juice. 

Indigo (Indigqfera 
tinctoria), turmeric 
(rhizomes of Curcuma 
longa), and lemon or 
lime juice. 

Babl4 bark (Acacia 
drabica) and alum. 

Babla bark (Acacia 
arahica), keund bark 
(Diospyros melanoxy- 
Ion), and alum. 

Makurkend or gab 
fruit (Dioapyros Em^ 
hryopteris).. 



Maldah ..« 



D&rjliing... 



Fatn& Jail 



Patna Jail 



Calcutta .... 



Calcutta ... 



Midnapur 



Midnapur 



Maubhum 



SUk 



Green ... 



Cotton 



Woollen yam 



Woollen yam 



Green ... 



Dark 
green 
\h4rd). 



Silk yam... 



Cotton yarn 



Cotton 



Cotton 



Cotton 



Light 
green 
(dhdni,) 



Green ... 



Green (?) 



Brown ... 



Black ... 



Brown ... 



86, 126 



86, 89, 
126 



126 



126 



86, 126 



86, 126 



128 



128 



134 



\ 
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MnMnai 
Kim. 



tMOMMDiMMn cm Dts. 



receiTed. 



11248' 



11180^ 



11178* 



11181* 



11569' 



11344* 



11197* 



11198* 



11231' 



11194* 



11196* 



11196* 



Gib frmt {Diospyros 
Eftihruopteris), nari- 
toki (miit of Termi- 
nalia Chebula), and 
hirakosh (protosvl- 
phate of iroD). 

Madir chhal (bark of 

JStythrina sp-) and 

alum* 
Anid cbbal (bark of 

Ficu» religiosa) and 

alum. 

Bakal chhal (bark of 
Mimusopa Elengi) 
and alonu 

Bakol bark (Mimutops 
£lenffi), ashna bark 
(TerminalUi tomen" 
toaa)f and alom. 

Chaikatha (wood and 
roots of Piper 
Chaha), 

Bhalia fruit {Semecar- 
pu$ Anacardium) with 
oil. 

Bhalia fruit (SemecaV' 
pus Anacardium), 

Bhelwah fruit {Seme- 
carpus Anacardium) 
ana alum. 

Kuchla leed {Strychnot 
NuX'Vomica) and 
lime. 

Kuchla seed (Strychnos 
Nux-vomica), hirakosb 
(protosulphate of iron), 
and lime. 



Kuchla seed (Strychnos 
JVux'Vomica)t andhira- 
kosh (protosulpbate of 
iron). 



Dacca Diri- 



sion. 



Midnapur 



Midnapur 



Midnapur 



Midnapur 



Balasor ... 



Balasor ... 



Balasor ... 



Haz&rib&gh 



Balasor ... 



Kfttim of 



Balasor 



Balasor ... 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cotton 



Cokmr. 



I 



where pro- 
of 



Black ... 



•- Light 
brown. 



Cotton ... Brown ... 



; Light 
brown. 



... Brownish 
red. 



... Pale 
brown. 



Greyish 
black. 



Greyish 
black. 



Cotton ... Dark grey 



... fale 
brown. 



Dark 

brown. 



ti* 



Brownish 
black. 



135 



135 



136 



136 



136, 152 



136 



137 



137 



137 



1S8 



138 



138 



( 197 ) 



Maseam 

Nob. 



IVOSBOIBVTB OF DtI. 



Whrao6 
received. 



Natnre of 
fabric. 



Colour. 



B«e 
where pro- 
cess of 
dyeing is 
described. 



12857 



12858 



11055* 



6718 



11218* 



11550* 



12187* 



12192' 



12103' 



11340' 



11232< 



11170* 



11348* 



Easis (protosolpliate 
of iron)» b&bur pods 
(Acacia arabica), and 
goohia bibur pods 
{Acacia JFamesiana), 

Lac-dye, flour-paste, 
knsis (protosnlpKate 
of iron), b&bor pods 
{Acacia arabtca), and 
goohia bdbuT pods 
{Acacia Famesiana) . 

Aola fruit {Phyllari' 
thus Emblica)t bira- 
kosh (protosalphate 
of iron), and lime 
jaice. 

Anar-ka-cbilka (fniit- 
rind of Funica Ora- 
natum,) 

Anar-ka-cbilka (frnit- 
rind of Funica Ora* 
natum). 

Harra (fruit of 2Vr- 
minalia Chebula) 
and iron filings. 

Haritoki (fruit of 2Vr- 
minalia Chebula) 
and iron filings. 

Haritoki (fruit of Ter- 
minalia Chebula) 
and iron filings. 

Haritoki (fruit of Ter- 
minalia Chebula) 
and iron filings. 

Country gallnuts (fruit 
of Terminalia beler- 
ica). 

Babera fruit {Termin- 
alia belerica), fruit- 
rind of pomegranate 
{Funica Granatv/m), 
and alum. 

Arjun cbbal (bark of 
Terminalia Arjuna) 
and alum. 



Asan bark ( Terminalia 
foment osa). 



Fatn& Jail 



Woollen yam 



Patn& Jail 



Woollen yam 



Black 



Violet 
{khutmuly) 



Cuttack 



Cotton 



Blackish 
grey. 



S&ran 



S&ran 



Cuttack 



Calcutta ... 



Calcutta ... 



Calcutta ... 



Balasor 



Haz&rib4gh 



Cotton 



Cotton 



Cotton 



»*• 



» • • 



Silk yarn ... 



Cotton yarn 



Silk yam... 



Cotton 



... 



Cotton 



... 



Yellow... 



Light 
brown P 



Black ... 



P 



Black ... 



Black ... 



SnufEy 
brown. 



Yellow... 



Midnapur 



Balasor 



Cotton 



Cotton 



Brown (P) 



Brown or 
buff. 



138 



138 



144 



144 



144 



149 



149 



149 



149 



151 



161 



151 



152 
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APPENDIX 

Table Mhtnnng tke Dittriettfrom leJUek Speeimetu of tie 



VnVACDLAB AND Bcm- 
• TI»IC N*MW. 


1 


3 




2 


ni 

i 

s 




■5 
1 


i 
1 


1 


5 
1 


1 


1 


a 


S 
% 


i 

s 

Is 


1 


i 

a 

,3 


1 
1 


^ 


i 
1 


eitriroHa, Unn. (root, 
rool-^k,item,lt«rM). 

Amio. Mia. Unl&ki. te.. 
Phioanth^ Efiblia,. 
Linn. (Irult and Iwvei). 

Aj^^(rt«., le.™^™. 

'Ki.irrir"""'""' 

Amd, ubatba, bur, fto.. 

BlbU, bibnl, »c.. Aetata 
arabiea. Willd. (birk. 
pod.). 

Bahai«,bah«n>,bi.. Ti'rmi. 

Linn, (buk), 

Banb«ldl or paloa, Car- 

cuma ZedoaHa, fiolb. 
(rbl>omc). 

■'s,'*'J'"-s;-.?ts-. 

Ttrnit). 

/oli»,IUm. (l»f«). 

Cnuiikatli*, Piper Ckaba.-W. 
Hunlar. (wood. rooU). 

Cbmkai-phmng (root) - ... 
(but. biiiti. 


• 


« 

• 

• 
« 

* 


... 


« 
« 

« 

• 
• 

« 

« 
* 


• 

• 
« 
• 

« 
< 

• 


» • 

• 

• 
• 

• « 

• 

* 

'1 


• 


» 

• 
« 


• 
• 


» 

« 
• 


• 

« 
* 


« 
• 


... 


- 


* 


•• 


• 


• 
• 



( 1» ) 

c. 

DyS'Stuffi mentioiud i» lit preeedinff pagei have been received.* 



iiihii^Hiiiiiiiii! 


... « « ... « ... • ... » • ■■> »...««...•...»•«•• 

• * * » * 

* ... • « • * 



up bf Hr. Locke in 1B7T. 



( 300 ) 






tt«>4t hMM( 



^^^^WlW*^(^'>\f, 



• I « ; ~ , • ! • 



M M : I i 

■ • ; • _'-'-;_ - 
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!! 


4 
1 


1 


i 

1 


a 


. = 


1 


1 a i 


, 

^ 




1 


1 


1 
1 


I 1 


i! 


1 


i 
1 


ill 

1 1 P!i 





« 


• 
• 

• 


« 


• 
• 

• 
« 


« 
• 


• 
» ... 


• • 

- • 
.. * 


■ « 


... 


» 




... • 


• 


• 
« 


• 

• 

« 

» • 

.„ * . » 

... « 



VWUIACULIB An 8CI1B- 

iiiic Nahm. 


1 


I 


1 

I 














! 

! 

J 


1 


1 


1 


I 




S 


1 


1 


i 


1 


X>bgap (bart.) 

K*liib»nlno«b 

amttt, UBll. Am. [Beed- 
powder. IrulW. 

wood). 

Dxtlan, Eoib. (bwkl. 

-'SiuW.'"'"'''"- 

fpriM, linn, (flown* ). 

LkwIT* .m 

Utk»ii,l^fl£ia OrtUana, 

"IS, £•«'-'"'""■ 

Unn. [lUmi. root). 

lib. kn. so., £Bfaa /ren 
iota. Roiti. (flooeri). 


• 


* 
» 

• 
• 

• 

» 
• 


... 


• 
• 

... 


• 
• 

• 

• 
« 


« 


« 


« 

• 
• 

« 




* 


• 


. 


• 
• 


* 
• 

• 
* 


« 
• 


... 


... 


» 


• 


... 

... 
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1 "j'S 

iili 



» 

• • » • • • # 

• 

• ... • 

• ... « 

• 

- •...»..» « 
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•' ' *' —■"-=■-= — J — ■-■- 
TBBVACI7LAR AND SCIBIT- 

TiFic Names. 


M 

(4 


• 


3 

1 


3 


(4 

-< 

o 


M 


s 


• 

M 

1 


• 

H 
n 

M 
« 


5 

1 


• 

M 

M 


• 


i 

s 
s 


6 

to 

1 

s 


M 

to 

1^ 


• 

H 
M 


• 

to 

M 
PQ 


1 




H 

a 

PM 

H 

• •a 

• •• 

• •• 

a«» 

■ •• 

• aa 

• •• 

••• 

• •• 

• •• 

••• 

• •« 

• ■• 

• •• 

• •• 

• •• 

••• 


Peori, preparation from 
cow's urine. 

Phulgach and phulgach ash 

Pili rung (p. 85) 

BAmraj, kaim&ti, Ac, yellow 
ochre. 

RAng. Peristrophe iinc- 
toriat Nees (twigs, leaves). 

Rung-fracb, Morinda tp. 
(roots). 

Sk\, Shorea robutta, Ovrtn. 
(bark). 

Samliok, (stem) 

Shim. Vigna Catiang, Endl. 
(leaves). 

Sanren, Symplocot ihe^olia. 
Ham. (?), (leaves). 

Sinsrahar, sewli, Ac, Nye- 
tanthes Arbor-tristis, 
Linn, (flowers). 

Snndaree, Heritiera Fomes, 
Buch. (bark). 

8arbuli or chayroot. Olden- 
landia nmbelkUat Linn, 
(roots), 

Tari, tiree, ch&m&rlati, Ac., 
pods of various species of 
Catalpinia, 

Thanthelang, Acacia InUia, 
Willd. (bark, leaves). 

Titapbapor, Fagopyrutn 
eseulstUum, Moench. 
(stoma). 

Toon, Cedrela Toona, Roxb. 
(flowen). 


• •« 

»• ■ 

« 

• a • 

• • • 

• •t 

• •• 

« 

• •• 

• •• 

• •• 


• • f 

• f • 
• « 1 

> • • 

• • ■ 

• • • 

• •• 

• ■ fl 

* 

• • • 

• • • 

• •• 

• ■ * 


• •* 

• •• 

• • « 

■ • ■ 

• • ( 

• • •* 

• •• 

■ a* 

• •• 

• «• 

• •» 


• a • 
< a« 

• •• 

• • • 

• a • 

• at 

• •• 

• t • 

• «• 

• •• 

• fl* 

• ■a 

• a • 

• •• 

• •• 


• at 
t • a 

• •a 

• •ff 

• * a 

• •fl 

• •• 
a*« 

a a a 

• •• 
a • a 


• a* 

a«a 

• • 

• •* 

• •• 

• a • 

a • • 

• •• 

« 

a a a 
■ •• 

a»« 

• a* 

• •a 

• • • 


• •a 

• • a 
a •• 

• •• 

• ■• 

a a • 

• • ■ 

• •• 

• •« 

• •• 

• ■ ■ 

• •• 

• •• 
■ •a 

• •• 


• •a 

• a « 

■ • a 

« 

• •• 

• •a 

« 

a a • 

» m » 

• •a 

• •t 

a • a 

• • a 

• ■• 

■ •• 

• •a 

• •• 


••• 

• •• 

• •a 
»•• 

• •• 
t •• 
a^« 

• a a 

• •• 

• •• 

• •• 

• •• 

• •• 

»% • 

a • a 

• a • 

• •• 


a«a 

• •• 

• ■• 

• •a 

■ •• 

• •■ 

■ •• 

... 

• •a 
a a a 

■ a a 

• •• 

• •• 


a«a 
*•• 

• • • 

• at 

a ■ a 

• •• 
a a t 

• •a 

• • • 

• a a 

• ■• 

a*t 

• •• 

a a a 

• • a 


4 » • 
••$ 

aa« 

« 

a a a 
a a a 

• •• 

• •■ 

a a • 

• •• 
■ *• 

# 

a«^ 

• •• 

as* 
a a a 

■ a • 


• a a 
a«» 

• •« 

• •a 

• • • 

• • • 

• a a 

• •■ 
a • a 

• •• 

« 

• •• 

• •• 

• •• 

• •• 

• •■ 

• •• 


• •• 
••« 

••• 

• «• 

■ •• 

••• 

mm* 

• •■ 

• •• 

• •• 

# 

• •• 
••• 

• •• 


a«ff 

« 

• a a 
a • • 

■ a • 

* 

• •• 

... 

a •• 

• a • 

• •• 

• ■• 

• •• 

• • a 
«•• 

• •a 


a a • 

a a a 

■ •• 

• a a 

• •• 

• •• 

• •• 

• a • 

... 

• «• 

• •• 

• ■ a 
a»« 

• a* 

■ •« 

■ •• 


a •• 
a«« 

• •• 

• •• 

a •« 

• •■ 

• a • 
a a • 

••• 

i a a 

• •■ 

ts« 

m » • 

• •• 

a a ■ 

• •• 

• ■• 


a •• 

• •• 

• •• 
■ •a 

• • • 
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152 

86,126 
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1S4-6, 138, 160, 169 
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68 
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17 
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HibiaeuM rona-tinentUt Linn. 

HihUcus 9p. (?) 

Hir&kosh. protosnlphate of iron 

fiuldi, (furcuma longa, Linn. 

Holdikung, Morinda brixcteata, Boxb. 
Huldikung, Morinda perMica^olidt Ham. 

Hordi (colour) 

Uiirdi» Morinda bracteata, Boxb. 
Horree, TemUnalia Chebula, B«tz. 





»•■ 




• •• 




• •• 




•«• 




■ •« 



• •• 

• •• 



I. 



^vllft ••• •■• ••• «•• vat 

AOUJLl. aaa ••• ••• ••• 

Imlitgach 

Indigo/era (upalathoidett Vahl. 
J. enneaphyllat Linn. 

I, tinotoria, L&nii. 



Iron filings... 



• ■• 

• •• 
••« 

• •• 



J. 



■ •« 



DC. 



• •• 

• •• 
«•• 

• •« 

• •• 



Jaba, Hibiscus rosa^nensis, Linn, 
wtuiim •■* ... ... ... ... 

Jsm, Eugenia Jambolana, loLvak. ... 

Jamoon, ditto 

Jasminum humile, Linn 

Jatamangi, Nardostachyt Jatamansi, 
Jauri, Jasminum humUe, Linn. 

Jhama, iron dross 

Jburi. lac ... ... 

Jolandhur, £iapa OreUanOt Linn: ... 

vClOatfv ■•• ••» «•« •■! t*« 

JimUi (colonr) ^ 

K. 

Ka^ji. Citrus medica^ Linn. ... ... 

Kaidai, Symploco's racemosa, Boxb. 
Kaimati, yellpw Qchre 

^^O &!«■• «•• ••■ c«f ■•• ••• ••# 

Kakraiza (colonr) 

Kalabogafci, Biiecaurea sapida, MiUl. Arg. 
j&ai8Ka>p ••• ..• ... ••• ••• ••• 

jvalai Damboo ... ... ... ... ... 

Kalhenyok, Hedyotis capiteliata. Wall. ... 

Kalma, Indigo/era tinctoria, Linn. 
Kamaia* Mallotus phUippinensis, MiUl. Arg. 

Kamattgnndi ... ... ... 

Kamaiagori ... , 

Jij mmm ••• •#• ••« ••• ••• ••• 

^\AllUci> «•• »•• ••• ■•• • «■ ■•• 

Eantanat6, Amaranthus spinosus, Willd. 
Kantbai, Artocatpus integrifolia, Linn. 
Ajaroui ... ... _ ... ... .•• •.« 

Kasan. Terminalia Chebula, Ketz. 
Kashina mallika, Morinda tinctorial Bioxb. 

KasiSy protosulphate of iron ... 

Kat mallika, Morinda tinctoria^ Roxb. ... 

Keeta, Fhcenix acauliSt Eoxb 

Kend, JHospyros mslanoxylon, Boxb. ... 
Kendnguti, JHospyros Emhryopteris, Pers. 

"Kes^ Butea frondosa, Jioib, 

Kesraj, Wedelia caUndulaceat'Lesa. ... 
Keuna» JHospyros melanoxylont Boxb. ... 

Kbair^ Acacia Catechu t Willd. 

Xbaki (colonr) ... 

JLhtiTsm, Symploeos ihsafoUa, Ham. 

^s fi&ffmn 1 tt9 ••« ••• ••• ••• ••• 

JBLll&rU'ft #•• sss %9S ••• ••■ 

JklUtf UUI t«« ••• 4tB ••• •*• ••• 

J&.IlAwft ••« *•> ••• ••• ••• ••• 

JkllvCuv «•• ••• ••• ••• ••• ••■ 

Kheri noon, sulphate of sodium 

Khoidai, Mympfocosracemosa, Boxb. ... 

Kbntmnly (colour) 

Kocbla, Strvchnos l^ux^vomioa, Linn. ... 

Kool, Zigyphus Jujuba, Lamk 

Koosum, Hchleichera trijuga, Willd. 

Kowriaiukb (colour) 

Kuchla, Strychnos Kua-vomioa^ Linn. ... 
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66 
153 
1S8 
76 
88 
89 
I 38 
38 
145 



124,154 

154 

40.41, 1S5. 156, 156 

93 

V» 

3,16,17,86.88. 42. 48, 

49, 66, 70, 74, 86» 89, 

93-126, 149, 154 
149,150 



66 

16,17 
185 
135 
154 
143 
154 
148,49 
48 
70 

85, 91, 164 
74 



159 
87 
91 
156 
17. ISO 
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161, 167^ 
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• ■• 


tt« 


162,166 
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• • ■ 


87 




ttt 


• •m 


ttfl 


138 




1 ttt 


tat 
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• •• 



Kuchnar, Bauhinia variegata, Linn. 
Kuchoor, Curcuma Zerumhet^ Linn. 
Kudoo «. ... ... 

JCLuj ... ... ■#• ... 

Kunti, O^talpinia digyna, Bofetl. 
Kuranja, Carissa Carandaa, Linn. 
Kusum^ Carthamua tinetoriut, Liiin. 

Knsunu (ooloor) 

Kuth, Acacia Catechu, Willd. 



• •• 

• •• 



• •• 

• •• 



• •• 



■ • • 

• •• 

• • t 

• •• 



« t • 






• •• 



L. 



MjAf lao ((c ••• ... ..• ••• 
Lao-dyo 

Laaerstramia parviflora, Boxb. ... 

I i'tt-flTT) IbC ••• ••# ••■ «•• •■• 

JiJ&Ill« lAO ••# ••• «■• •>• ••• 

I AKBnfty IfliO ••• •99 ••• ••• 

Lati, Catalpinia Sappan^ Linn. 

Lati, CcBsalpinia ap 

Latkan, Bixa Orella na, Linn. 

Laurus Cassia, Bolb. 

Latosonia alba, Lamk. 

X. inettnis, Boxb. ... ... 

Leel& (colour) 

Lodh, 8ymploco8 racemosa, Boxb. 
Lodhra, ditto 

Loranthus longiflorus, Desr. 
Lotka, Baccaurca sapida, M£lU. Arg. 

Lueulia gratiaaima. Sweet 

Lutco, Baccaurea aapida, Mdll. Arg. 
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• •a 
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• •• 

• •• 



• •i 

• •• 



• • t 
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M. 



M&d&r, Brythrina an, (?) 

Mahooa, Baaaia lati/vlia, Boxb. ... 
Mahora, ditto 

Mahoria, ditto 

Mahwa, ditto 

Majetti, Bubia cordifolia, Linn. ... 
Makoorkend, Bioapyrca Bmbryopteria, 
Malancha, Morinaa tinctoria,SUixh. 
Mallotua phUippinenaia, Mull. Arg. 

Mangifera indiea, Linn 

Manjeet, Bubia cordifolia, Linn. ... 
Manjistna, ditto ... 

Maradania tinotoria, B. Br. 
TAehndi, Lawaonia alba, liAwk. 
Mejatti (?). Bubia cordifolia, Linn. 

Miehelia Champaca, Linn 

Mimoaaarabiea, Boxb 

M, Catechu, Boxb 

M. Barneaiana, Boxb 

Mimuaopa Elengi, Linn 

Mohwa, Baaaia la^ifolia, Boxb. ... 
Mokod, Dioapyroa Mmbryopteria% Pen. 
Monadista, mU»ia cordifolia, Linn. 
Moojeetee. ditto 

Morinda anguatifolia, Boxb. 

M. bracteata, Boxb 

Jf. citrifolia, Linn 

M. exaerta, Boxb 

M, lanceolata, Wall 

M. peraiccEfolia, Ham. 

M. ap. (?) 

M. tinctoria, Boxb 



M. umbellata, Linn 

Mritinga, JBam&utfa Tulda, Boxb. ... 
Muaa aapientum, Willd 
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188 

87 

81 

160 

158 

148 

4 

17 

129 



40 

4&-M, 86, 88, 89, 

141, 142, 1«8 
180, 169 
49 
49 
49 
1 . 
158 
70 
143 
66,90 
90 
128 
87 
87 

160, 161, 166 
66 
139 
199 



126, 



185 

133 

158 

158 

133 

44 

1H4 

20 

16, 18-20, 72, 87, 143, 
155, 160 

86, 139-40, 144, 160, 166 

44 

44 

126 

90 

44 

90 

127 

.129 

128 

136, 152, 159, 160, 165, 
168 

133' 

134 

44 

44 

38-9, 146, 154 

38,39 

20, 33. 36-8, 43 

83, 39 

39 

89 

39-41 , 154 

20-36, 37, 38, 72. 86, 88, 
89, 123, 124, 125. 128, 
132, 133. 141, 142, l43, 
160, 152, 153, 164, 166 

43 

40. 41, 125, 166 

166 
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N. 



rfAluiv ••• •<• ••' ••• 


t«« 


• • . 


• • « 


• • • 


• •• 


• •a 


• tt 


• »* 


ffO 


NArangi (colour) ... ». 
Nardottachya JatanumH, DC. 
Natksn, Bixa OreUana, Linn, 


• •f 


• « • 


• •« 


• •• 


• •t 


* • • 


• t« 


• •a 


1«,17 


• •f 


<.. 


• • • 


• •• 


• •• 


ttt 


• a ■ 


a«fl 


19,148 


• •■ 
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• ■ • 


• • t 


• •• 


tt* 


• •• 


aat 


70 


Neel, IndigoferatinetoHat Linn 


• 


... 


f •• 


• •ft 


• •• 


• •• 


• •• 


• •• 


98 


Nidhu, Symplooot racemota, Rozb. 


... 


• •• 
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• • « 


ttt 


* • a 


• m» 


87 


Nil, Indigo/era tinctoriat Lino. 


#•« 


... 
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• •f 


• tt 


• •• 


ttt ^ 


a*^ 


98 


Il'isadAl, chloride of ammonium 


• #• 


■ a. 


• •• 


• « • 


• •t 


■ tt 


• fl • 


• • • 


162, 109 


Nitbinda, VUex Negundo, Linn. 
NifiOanthst Arbor-trisUi, Linn. 
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• at 


• •• 
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166 
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17, 41-8. 86. 87, 126. 182. 
189 


(HdMkmdia umbettata, Linn, 
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... 
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48-4^45 


Pakur, Fl^i rtHgioia, Linn. 
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60 


PrIAs. BuUafrondoaat Rozb. 
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aat 


73 


Pilt^ m&d&r, J^rj^^AHna indica, Lamk. ... 
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• tt 


• •ft 
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66 


Palua, C7f»rc«ma Zedoaria, Boxb. 
PAn, JPip^f ^0^10, Linn. 
Panlkakh&ru 
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PApri khair. Acacia Catechu, Willd. 
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129 


Parii. Jiutca /rondo$a, Rozb. 
Pamtn, Theapeiia poputnea, Oon 
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154 


Patbani lodhoo, SymplocoB racemoaa 


, Rezb. 
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Peri rung ... 
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Perittrophe tinctoria, Neea 
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Phitkirl, alum 
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8 
166 


Phitkirl, do 
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156 


Phaniat aoauUi, Rozb. 




• •• 


• •fl 


■ •i 
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ttt 


• •fl 


166 


PhulKsoh 

Phyllanthu§ Emblioa, Linn. 
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ttfl 


124, 126, 166-66 
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187, 188, 140, 148^, 146, 




















160, 165. 167 


P. nepalentUt Mttll. Arg. 
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166 


Pierardia tapidat Rozb. ... 
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Pili rung 

Pinal, Ficu$ reliffiotat Linn. 
Piper Sttle, Linn 
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17, 86. 188, 140 
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86, 76, 188 


P. Chaba, W. Hunter ... 
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8,186 


Plantain, Mwa eapientutnt Willd. 
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156 


Plecoepermum $pino9um, Trecul. 
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80, 88, 90 

^A b^ ^ ^ KM . M ^^^^ ^B ^te ^^ 


Porashi. 

Powaui. Bixa Ordlana, Linn. 
Protoiulphate of iron 
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